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PREFACE. 



pASSELL'S CYCLOPEDIA OF MECHANICS contains in a form convenient 
lor ready reference and everyday use receipts, processes, and memoranda 
selected from a rich store of choice information contributed by a staff of skilful 
and talented technicians, upon whose practical experience and expert knowledge 
the mlormation is based. The matter contained in these volumes has been 
carefuUy digested, freely illustra.ted, and made plain to those inexperienced. 

All compilations of receipts and memoranda for the use of mechanics that have 
been published — and some have attained great popularity — differ from the present 
series in the important fact that almost every item in these volumes is the paid 
contribution of an expert, written specially to satisfy the want of an inquirer, and 
each has challenged emendation from a wide circle of practical men. Corrective 
and supplementary matter supplied by these critical readers has been incorporated 
to ensure the greater efficiency of this work. 

A superficial glance through the pages of these volumes might tend to a false 
impression that the varied contents are not readi]y available for easy and systematic 
reference. However, this is not so. Experience has shown that it is not possible 
to classify paragraphs that often include matters essentially different so that there 
shall be a definite place for every item, and the impossibility of such a course 
is particularly emphasised in the present collection, which embraces subjects widely 
diversified. Even a little consideration of this Cyclopaedia would show that no 
possible arrangement of the paragraphs would place them so that the several facts 
contained in each could be found with ease and certainty. The copious indexes 
provide a means by which every separate particular and detail of any kind dealt 
with in these volumes may be traced and referred to with the least amount of 
trouble. These indexes also bring together all references to the same subject, 
however widely they may be scattered, and all varied notes included under one 
heading are properly analysed and, thus disclosed, regrouped with kindred topics. 
No pains have been spared in the compilation of this index, which efficiently serves 
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a purpose impossible to be met by any arrangement of paragraphs comprising the 
volume. 

Amongst the items embodied in this work probably every reader can find 
some that contain information abeady known to him. Possibly some readers' may 
be able to supplement the particulars given in respect of matters with which they 
are familiar. Any authentic supplementary particulars that are likely to be of 
benefit and that would increase the usefulness of the information will be Avelcomed, 
and should be sent to the undersigned. "r" 

Additional information or instruction on special details of the matters dealt 
with in Gassell's CYGLOP.i;DiA of Mechanics may be obtained by addressing 
a question to Work or Building World, from the contents of which journals 
this Cyclopffidia has been compiled", , so that it may be submitted to the stai]f of 
contributors and answered in the colurnns of one of those journals in the usual 
course. 

P. K HASLUCK. 
La BELtE Sauvage, 

London, 
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Acetylene Burner for Op- 
tical Lantern, 61 

• , Non - carbonising, 

216 

Generator, 128, 130 

Lamp, 40 

Lighting Apparatus, 128 

Actinometer, Photograpliio, 

21 
J])olian Harp, 11 
Air Gun Case, 203 

Valves on Water Mains, 

199 

Vessels to Prevent 

Water-hammer, 287 

Alms Box, 338 
American Log CaWn, 24 
Ammonia Sulphate Appara- 
tus, 181 
Anchors for Guy llopes, 193 
Angle Iron, Bending, 84 
— - — - in Furniture Joint, 

- 247 V 

Posts of Greenhouse, 189 

Angler's Box, 139, 213 
Animal Black, Furnace for, 

68 
Apples, Shed for Storing, 159 
Aa.uarium, 83 

Arch, Finding Centre of, 84 
— -, Five-centred, 29 

, Segmental, 47 

, Thrust on, 12 

: Arm chair, 146 
irtiflolal Flowers, Muslin, 

173' 
Artillery Wheel, 115 
Adi Pan, 243 
Autbomatdc Pipe Organ with 

Pneumatic Action, 348 
Automobile (see Motor) 
Aviary Construction, Boring 

Holes in, 28 
Awl Handles, 210 
Awls, Bootmakers', 328 
Axle Arm . Box, Wrench for 

Eemovlng, 131 

Bushes, Hardening, 31 

, Setting, 249 



Baby Carriages, etc., Fold- 
Shafts lor, 125, 180 

Back Yard, Eooflng-ln, 110 

Backhand Hooks for Shafts, 
15 

Background, Graduated Pho- 
tographic, 165 

Bacon Smoke-house, 164 

Bag, Filter, for Syrup, 185 

Bake-board, 61 

Baking Pastry, Oven for, 83 

Ball Picker-up, 49, 296 

Balloons, Paper, 112 

Balusters, 238 

Balustrade, Photographic 
Studio, 49 

Bamboo Clothes-drier, 140 

i'ltment for Bay Win- 
dow, 308 

Screen, 188 

Settee, 67 

Washstand, 329 

Worktable, 135 

Banjo Arm, Raised Frets on, 
203 

Bar, Framed Sash, 351 

, Gymnastic Horizontal, 

71 

Barrow and Stool, Child's, 
95 

Bath CaWnet, Heating Ap- 
paratus lor, 158 

Top, Wooden, 239 



Bay Window Bamboo Fit 

ment, 308 

Cornice Pole, 107 

Beading, Metal, Tool tor 

Bending, 177 
Bearings, Cycle Pedal, 214 
Beater, Concrete, 287 
Bedroom Cabinet, 284 
Bench, Sea Chest Converted 

into, 196 

Tail Screw, 17 

Vice, 300 

Bending Angle Iron, 84 

Block for Steel Wire 

S-hooks, 82 

Jig, Cycle Tube, 57 

— — Metal Beading, Tool for, 

177 
Bends in Zinc, 66 
Beveller, Photographic 

Mount, 143 
Bevels for Tiles, 20 
Bill Poster's Hoarding, 100. 

101 
Bin, Flour, in Sheet Meital, 

272 
Binding, Book, 52, 142 
Birdcage, 21, 28, 80, 138 

Support, 23 

Bird's-eye Perspective, 44 
Bits for Boring Wood, 28, 118 
Blaick Pigments, Furnace 

lor, 68 , 

Blackboard, 33 
Blast Furnace, 343 
Blind Frames, 269 
Blinds, Perforated Window, 

26 

, Sun, 294, 295 

, Venetian, 182 

Block lor Bending Hooks, S2 
Straightening Wire, 

Blocks, Stone. Hoisting, 274 
Blowpdpe, Gas, 78 
Board Cramps, 37 

, Solitaire, 129 

Boarding Excavations in Bad 

' Ground, 344 
Body, Motor-car, 270, 271 
Boiler, Saddle, 190 
Bomb Mortar, 46 
Bone Black Furnace, 68 
Bookbinding, 52, 142 
Bookcase, 117, 317 

Cornices, 300 

Boor, Jointing Bars in, 

251 

Bookshelf, Hanging, 205 
Bookshelves, 170 
Boot Last, Hollow, 89 

- Patterns, 62 
Bootmakers' Awls, 328 
Boots for Horses, 341 
Boring Bits, 118 

Holes in Birdcages, 28 

Wood, Chuck for, 114 

Bottles, Specific Gravity, 314 
Bow, Drill, 76 

Box, Alms, 338 

, Axle Arm, Wrench for 

Eemovlng, 131 

, Egg, 122 

, Fisherman's, 139, 213 

, Iron, 79 

, Jewel, 108 

Solitelre Board, 129 

Boxing Wheels for Vehicles, 

263 
Bracket, Verandah, 53 

, Wooden Wall, 60 

Bracing Doors and Gates, 227 
Brass Furnace and Core 

Stove, 116 



Break, Colt Two-wheel, 42, 43 

Breeding Cage, Canaries', 21, 
80 

Bric-a-brac Stand, 325 

Brick Moulds, 120, 193 

Pavements, 224 

Bridle, Pelham, 219 

, Eiding, 223 

. Weymouth, 219 

Broken China, Eivetlng, 337 

Bromide Enlargement, Vlg- 
neitting, 181 

Btush, Scratch, 55 

Buckeits on Pelton Water- 
wheel, 135 

Building, Lean-to, 98 

Burner, Acetylene, 61 

, • Non-oarbonislng, 216 

. Blowpipe, 78 

Bushes, Hardening Axle, 31 

Butter Chum, 132 

Cabin, Log, 24 

Cabinet Bath Heater, 158 

. Bedroom, 284 

', Coal, 192 

, Music, 321 

. Smoker's Hanging, 320 

Cages, Bird, 21, 28, 80, 138 
Camera Attachment for Dis- 
tant Landscapes, 22 
Film Holder, 90 

Obsoura, 164 

Stand, 125 

View Finder, 275 

Canadian Moccasins, 334 
Canary Breeding Cage, 21, 80 
Canvases, Frames lor Ar- 

ttsts', 327 
Car, Motor, Bodv of, 271 
Card Table, 74 
Carpet Fitter's Tools, 345 

Planning, 234 

Slippers, 176 

Stretcher, 345 

Carriage and Mallcart Fold- 
ing Shafts, 125, 180 

Axles, Setting, 249 

• Spring, Setting up, 142 

■ Wheel Eubber Tyre, 131 

Carrier, Child, for Cycle, 340 
Cart, Contractor's, 204 
Cart-horse Stable Fittings, 

292, £93 
Case, Air-gun, 203 

, Cigarette, 133 

, Counter, 178 . 

, Marble Clock, 161 

, Travelling Chicken, 64 

, Mandoline, 297 

Casings, Pipe, 330 

Cast, Plaster, of Human 

Foot, 14 
Cauldron, Coal, 254, 255 
Cement Manufacture, 276 
Chadn Elng, Cycle, 88 
Chairs, Garden, 148 

. Sitting-room, 93 

Chaise, Goat 136 

Changing Box, Photographic, 

147 
Channel Tyres, Welding, 144 
Chariot, Eoman, 119 
Chequering Giinstocks, 332 
Chest for Tools, 230, 231 
Chess Table, 59 
Chest Converted to Bench, 

196 
Chickens, Scra/tching Shed 

for, 277 

, Travelling Case lor, 64 

ChlHonler Door, 178 

. Fastening Top to, 162 

Child Carrier lor Cycle, 340 



Child's Cot, 36, 171 
Chimney Scaffold, 143 
China Eepadrlng, 216 , 

, Eivetlng, 337 

Chisel, Fitting Handle to, 247 

, Forging Mason's, 107 

Chopper, Suet, 191 
Chucks, Pipe and Stick 
Makers' Lathe, 73 

, Wood-boring, 114 

Church Alms Box, 338 

Seats, 92 

Chum, 132 
Cigarette Case, 135 

Circle, Determining Area of, 

193 
. Circumference of, 

86 
Circular Saw Attaohmciirt lor 

Lathe, 242 

— r- to Sewing- 
machine Stand, 150 

for Cutting Wheel 

Felloes, 211 

, Fitting, on Spin- 
dle, 350 

, Gauges for Setting, 

22 

, GuUetlng Machine 

for, 264 

■ Pence, etc., 343 

, Packing, 65 

• Teeth, 112, 195 

Clamp for Table'tenuis Net, 

296 
Clock Case, Marble, 161 

■ Eegulatlng by the Sun, 

117 

Timing Stand, 212 

Clothes Drying Eack, Col- 
lapsible, 288, 289 
CJothes-alrer, Bamboo, 140 
Clothing, Horse, 229 
Clutch, Free-wheel, 59 
Coal Bank, Measurement of, 
48 

Cabinet, 192 

. Cauldron, 254, 255 

Coat Suspender, 54 
Coln-ln-slot Machine, 35 
Collapsible Clothes Drying 
Eack, 288, 289 

Table, 278. 279 

Collar, False, for Horse, 22S 
Colt Break, Two-wheel, 42, 43 
Columns, Sq uare .- moulded 

Wooden, 233 
Compasses, Wooden, 333 
Concrete Beater, 287 

Bed for Engine, 25 

Boot with Skylight, 130 

Condenser, Lantern or Micro- 
scope, 88 

Contractor's Cart, 204 

Cooked Foods, Hot Cup- 
board for, 209 

Copper Panel, Fixing, to 
Firegrate, 202 

Copper, Washing, 281 

Core Stove, 116 

Corners, Map, 97 

Cornice Pole, Bay Window, 
107 

Cornices, Bookcase, 300 

Cot, Child's, 36, 71 

Couch, Ottoman, 120 

Counter Case, 178 

Court, Tennis, 76 

Cramping Boards, 37 

Picture Frames, 32 

Cramps for Joiners' Circular 

Work, 293 
Cross Drawn in Perspective, 
70 
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Crown, Illuminated, 87 
Crupper, Saddle, 245 
Cupboard, Hot, lor Cooked 

Foods, ?09 

, Secret Fastening ior, 310 

-^— , , In Mantelpiece, 175 

Curing House lor Bacon, 164 
Curtain, Eecess. 204 

, Stage, Roller for, 197 

Curtaln-llItlng Device ior 

Portiere Rod, 222 
Curves, Calculating Radii of, 

143 
Cushion, Spring, 77 
Cycle Chain Ring, Removing, 

88 

, Child Carrier for, 340 

— - Frame, Gold-lining, 23 

Motor, Converting, into 

Free Engine, 134 

, Wiring for, 118 

. Pedal Bearings, 214 

— ^ Trailer, 285 

Tube Bendilng Jig, 57 

Tyre Inner Tube, Short- 
ening, 209 

Dam, Water Pressure oqj, 225 
Dark Room Ventilator, 347 
Date Indicator, Perpetual, 

185 
Dial, Water Meter, 66 
Dogoait Axles, Setting, 249 
Door, Bookcase,' Jointing 

Bars in,, 351 

, Bracing, 227 

, Chiflonier, 178 

, Double Margin, 241 

, Glass Panel for, 118 

Hinge, Swing, 237 ' 

, Parts of, 248 

, Sideboard, Inlay Dc 

signs for, 38 

, Two-panelled, 177 

Drain Pipes, Laying, 260 

Testing Appliances, 302 

Draught Screen, Bamboo, 188 
Draughtboard with Drawers, 

17S 

Drawer, Secret, in Chess 
Table, 59 

. - — , Compartment in, 

172 

, Table, 306 

Drawing German Silver 
I Wire, 217 
'Drill Bow and Stock, 76 

, Fiddle, Converting Pin- 
vice to, 206 

Drum, Tumbling, 99 

Drying Shed, Louvre Boards 
in, 154 

Dulcimer, 183 

Earthenware Pipes, 335, 336 
Egg Box, 122 
- — Turner for Incubator, 

113, 352 
Electric Night Light, 276 
Electrical Conneotlon,s lor 

Petrol Motor, 116, 160 
Elevator, Grain, 96 
Emery Wheel Grindeor 87 
Engine, Concrete Bed for, 25 

Cycle, " Freeing," 134 

, , Wiring, 116, 160 

Eiflargement, Vignetting 

Bromide, 181 
Enlarging Photographic Ne- 
gatives, 64 
Entomologist's Folding Net, 

331 
Escapement, Lever Watch, 

351 
Excavations, Timbering, 344 
Exhaust Steam Water 

Heater, 52 

I 
False Collar for Horse, 225 
FasciaB, Shop-front, 345 
Fastening, Field Gate, 212 

. , Secret for Cupboard, 310 

Fat Clariflcatlon, 151 
Felloes, Wheel, Circular Saw 

for Cutting, 211 
Fetlock Boots, 341 
Fender, Nursery, 156 



Fiddle Drill, Converting Pin- 
vice to, 206 
Field Gate, 134 

Fastening, 212 

Files, Wirework Memor-anda, 

273 
Fillister Plane, 78 
Film Holder, Pocket Camera, 

90 
Filter Bag for Syrup, 135 
Finlals, Turned Wood, 266 
Firegrate, Fixing Panel to, 

202 
FirelroUiS and Stand, 123 
Fire-screen, Metal, 251 
Firewood Splitting Machine, 

18 
Firing Tubes for Guns 89 
Fisherman's Box, 139, 213 
Fitment, Bamboo, for Bay 
Window, 308 

for Room Eecess, 309 

Flag pn Staff, 332 
FlagstafE, 133 
Flagstones, Laying, 235 
Flash Lamp, Photographic, 

324 
Floor Wood-block, 215 
Floorboards, Removing, 257 
Floral Letters, 286 
Flour Bin in Sheet Metal, 272 
Flower Pot Ladder, 109 

Stand In Iron, 121 

Flowers, Muslin Artificial, 

173 
Flue, Hot Air, in Incubator, 

123 
Folding Net, Entomologist's, 

331 

:5ha!ts for Baby Car- 
riages, etc., 125 180 

Foods, Cooked, Hot Cup- 
board for, 209 
Foot, Plaster Cast of, 14 
Footpath, Flagstone, 235 

, Gravel, 342 

Footstool, 324 

Forging Backhand Hooks, 15 
Form, Portable, 157 
Fowls, Trap Nest for, 151 

, Travelling Case for, 64 

Frame, Cramping-up, 32 

, Piano Top Door, 206 

, Skeleton Sign, 50 

' for Water Colour Can- 
vas, 327 
Frames lor Glass Blinds, 269 
Framing Bar in Sash, 351 
" Free Wheel " Clutch, 59 
French Polishing, Rubber 

Strokes In, 272 ' 
Fretting Banjo Arm, 203 
Furnace, Animal aiid Bone 

Black, 68 
, Blast, 343 

for HeaMhg > Wheel 

Tyres, 246 

, Platinum, 173 

Furniture Feet, 247 

Joint, Angle Iron in, 247 

Repairing, 247 

Garden Bamboo Settee, 67 

Caiairs, 148 

Gas Burner Blowpipe. 78 

Meters, Wet and Dry, 

339 

PendJants, 250 

Pressure Gauge, 46 

Gasfllrting, Removing Floor- 
boards in, 257 

Gate, Bracing, 227 

— ' Fastening, 212 

— , Field, 134 

Gateposts, Heavy, 153 

Gatherer, Sewlrig-machlne, 
316 

Gauge, Gas Pressure, 46 

Gauges for Setting Circular 
Saws, 22 

German Silver Wire, Draw- 
ing, 217 

Gin, Horse, for Lifting Ore, 
184 

Girths, Saddle, 224 

Glass Blind Frames, 269 

Door Paneli 118 

Harmonica, 183 



Glass, Kiln for, 141 

Repairing, 216 

. Shaving and Toilet, 220, 

221 

Glasshouse for Raising Pine- 
apples, 51 

Glazed Roof, 160 

Glue Pots and Tanks, 267 

Goat Chaise, 136 

Gold-lining Cycle Frame, 23 

Gong Stand, 105 

Grain Elevator, 96 

Grate, Fire, Fixing Panel to, 
202 

Greengrocer's Stand, Porta- 
ble, 58 

Greenhouse Angle Po§ts, 189 

for Raising Pineapples, 

51 

, Portable, 41 

Grinder, Emery Wheel. 87 
Grinding. Circular-saw Teeth, 
112 

Paint, Mills for, 323 

Grindstone, Treadle, 226 
Grioping Stone Blocks for 

'Hoisting, 274 
Grooving Sides ol Step Lad- 
der, 104 
GuUeting Saws, Machine for, 

264, 265 
Gun Case, 203 
Guns, Tubes for Firing, 89 
Gunstock, Chequering, 332 
Guy Rope Anchors, 193 
Gymnastic Horizontal Bar,71 

Hammers, Hardening, 57 

, Piano, Ro-covering, 208 

Handle Jug, Repairing, 195 
Handles, Awl, 210 

, Chisel, 247 

Hanging Bookcase, 317 

Bookshelf. 205 

Cabinet 320 

Lamp, 293 

Harmonic Pencils, 51 
Harmonica, Glass, 183 
Harp, .ffiollan, 11 

Ue-ad, Pneumatic Ventrilo- 
quial, 13 

Screen, Photographic, 

182 

Heater, Exhaust Steam, 52 
, Turkish Bath Cabinet, 

158 
Heating Incubator with Hot 

Water, 200 
Hens, Trap Nest for, 151 
Hingeing Swing JDoor, 237 
Hip Tiles, Bevels for, 20 
Hipped King-post Roof, 201 
Hoarding, Bill Poster's, 100, 

101 
Hoisting Stonte Blocks, 274 
Hood for Horse,, 229 
Hook-bending Block, 82 
Hooks. Backhand, 15 
Ilori'zontal Bar, Gymnastic, 

71 
Horse Boots, 341 
Clothing, 229 

Collar, False, 225 

Gin for Lifting Ore, 184 

Hood, 229 ' 

Knee-caps, 232 

Padcloth, 229 

Hot Air Flue in Incubator, 
123 

Incubator, Ther- 
mostat for 62 

Cupboard tor Cooked 

Foods, 209 

Water Apparatus for 

Wash-basins, 207 , . 

— ■—, Heating Incubat-or 

with, 200 
Pipes, Fixjlng, 26 

System, 35 

House, Iron, 256 - 

Plan, 99 

. Portable, 350 

Hydraulic Lift, 187 

Pump, 291 

Illuminated Crown, 87 
Imperial Water Meter Dial, 



Incubator Egg Turner, 113, 

352 
, Heating, with Hot Wa-^ 

ter, 200 , 

Hot-air Flue, 123 

, 100-egg, 106 

■ Thermostat, 62 

Water Oirculation, 123 

Indian Rattle, 74 

Inlaid Sideboard Doors, 38 
Inner Tube of Tyre, Shorten- 
ing, 209 
Iron, Bending Angle, 84 

Box, 79 

Flower Stand, 121 

House, Framework, 256 

Signs, 50, 261 

Jewel Box, 108 

Jig for Bending Cycle Tubes, 

57 
Joiners' Cramps for Circular 

Work, 298 
Joint, Mitred Picture-frame, 

Oramping-up, 32 

, Pipe, 250 

, Plumbers' Upnight. 236 

. Roof, for Stove Pipe, 

342 
, Weather-struck, 111 

in Wrought-iron Plate, 

86 

Joists, Rolled Steel, 39 
Jug Handle, Repairing, 195 
, Repairing Broken, 218 

Kelvin Water Tap, 67 
Kettle and Stand, 340 
Kiln for Firing Glass, 141 
King-post Root, Hipped, 201 
Kitchen Table, Extending, 

111 
Kitchener, Fixing, 26 

, Setting, 282, 283 

Knee Caps, Horse, 232 

Ladder, Flower Pot, 109 

- — , Step, Grooving Sides of, 

104 
Ladies' Shoes with Pointed 

Toes, 63 
Lamp, Acetylene, 40 

, Flash, 324 

, Hanging, 299 

, Oil-gas Burner, 119 

Pendant, Moorish, 311 

Shade, 30 

, Standard Oil, 315 

Land, Equally Dividing Tri- 
angular Piece of, 141, 165 

Lantern, Optical, Acetylene 
Burner for, 61 

. Condenser for, 88 

Slide, Mschanioal, 12 

Last, Hollow, 89 

Latch, Field Gate, 212 
Lathe, Circular Saw Attach- 
ment for, 242 

Chucks for Pipe and 

Stick Makers, 73 

Driving Wheel, 319 

Tailstock, Wooden, 16 

Laundrv, Steam, 171 

Washing Ttough, 54 

Lead Letters, Monumental, 

275 

Soakers on Roof, 217 

Lean-to Building, 98 
Lens, Photographic, 22 

, Telephoto, 22 

Letter Rack, Tinplate, 167 
Lettering, Monumental Lead, 

275 

Letters, Decorative Floral, 
236 

Lever Watch Escapement, 351 

Life Seats, Ships', 262 

Lift, Grain, 96 

, Hydraulic, 187 

Light, Determining Composi- 
tion of, 346 

Log Cabin, 24 

Louvre Boards, 154 

Mallcart, 91 

Folding Shafts, 125, 180 

Mallet for Splicing Wire 
Ropes, 202 
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Mandoline Case, ^97 

Mandrels and Bed Plates, 
Saw, 210 

Hanger, 292 

Manholes, Sewer, 228 

Mansard Boot, 103 

Manteltioards, Kxing Tem- 
porary, 158, 186 

-^ — , Non-warping, 307 

Mantelpiece with Secret 
Cupboard, 175 

Map Corners and North 
Points, 97 

Marble Clock Case, 161 

Masonry Walls, 222 

Mason's Chisel, JTorgiug, 107 

Matchboxes, Wall. 19 

Match-holder in Unplate, 167 

Meat Sale, 34p 

Mechanical Piano Player, 
150 

Memoranda Files, Wirework, 
273 

Meters, Gas, 339 

, Imperial Water, Dial of, 

66 

, Slemens's Water, 347 

Milk Sieve, 145 

Mill, Plait, 27 

MUls, Paint Grinding, 323 

Ml-tre Shooting Board, 1G7 

Mitred Picture Frame, 
Cramplng-up, 32 

Moccasins, 334 

Model Bricks, Mould for, 193 

Manume-ntal Lead Lettering, 
275 

Moorish Lamp Pendant, 311 

Mortar for Firing Bombs, 46 

Motor Cycle, " Freeing," 134 

, Wiring, 116 

, Petrol, Electrical Con- 
nections for, 160 

Wagon Wheel, 108 

. Water, 268 

Motor-ca,r Body, 270, 271 
Moulded Stone Pedestals, 219 
Moulding Machine, 163 
Moulds for Bricks, 120 

Model Bricks, 193 

Plate Speltear, 27 

Mount Beveller, 143 

Music Cabtneit, 321 

Ottoman. 102 

Miisliu Artifldal Flowers, 173 

Needle, Sewing - machine. 

Threading, 77 
Negative. Enlarging, 64 
Newels, 238 
Newspaper Rack, 349 

. Wirework, 273 

Nest, Trap, for Fowls, 151 
Net, Folding, lor Entomolo- 
gist, 331 
~ — . Table Tennis, 296 
Night LlghE; Electric, 276 
North Points for Maps, 97 
Nursery Fender, 156 

Occasional Table, 318 
Octagonal Table, 30, 72 
on lamp. Standard, 31u 
Oil-gas Burner Lamp, 119 
Oilstone, Eevolving, 149 
— ^ Slip, 184 

Optical Lantern, Acetylene 
Burner for, 61 

Condenser, 88 

Ore. Horse-gin for Lifting,. 

184 
Organ, Automatic Pipe, with 

Pneumatic Action, 348 
Ottoman, 102 

Couch, 120 

Oven for Baking Pastry, 83 
Overmantel made from 

Moulding, 233 
, Picture, 322 

Packing Circular Saws, 65 
Padeloth, Horse. 229 
Paint Grinding Mills, 323 
Pan, Ash, 243 
Panel. Fixing, to Firegrate, 

202 
— , Glass, for Door, 118 
Paper Balloons, 112 



Paper and Pipe Rack Com- 
bined, 349 
Pastry, Oven for Baking, 83 
Path, Flagstone, 235 

. Gravel, 342 

Patterns, Boot, 62 

, Pipe Bend, 34 

Pavements, Brick, 224 
Pedal Bearings, Cycle, 214 
Pedestal, 207 

for Photographic Stu- 
dio, 49 

, Moulded Stone, 219 

Pegging Block for Straight- 
ening Wire, 53 
Pelham Briflle, 219 
Pelton Water Wheel Buckets, 

135 
Pencils, Harmonic, 51 
Pendants, Gas, 250 

. Moorish Lamp, 311 

Perforated Window Blinds, 

26 
Perpetual Date Indicator, 185 
Perspective, Bird's-eye 44 

, Ctoss drawn in, 70 

Petrol Motor, Electrical Con- 
nections for, 116, 160 
, " Freeing," 134 

Spirit Separator, 200 

Photograph Screen, 13 
Photographic Aotinometer, 

21 

Background, Graduated, 

165 

Changing-box, 147 

Flash Lamp, 324 

Mount Beveller, 143 

Negatives, Enlarging, 64 

Portraiture, Adjustable 

Head Screen for, 182 

Print Washer, 201 

Proofs, Quickly Produc- 
ing, 65 

Studio. 127 

, Pedestal and Bal- 
ustrade for, 49 

Photographs, Printing, on 

Fabrics, 174 

, Trick, 190 

Piano Hammers, Re-cover 

lug, ZOR 

Top Door Frame, 206 

Trolley, 176 

Truck, 152 

Piano-player Pneumatic Ac- 
tion, 150 

Pioker-up for Table Tenuis 
Balls, 49, 296 

Picture Frame, Cramplng- 
up, 32 

Overmantel, 322 

Pigeon Shooting Trap, 208 

Trap, 85 

Piggeries, 252, 253 
Pillars, Wood, 238 
Pineapple House, 51 

Ping Pone (see Table-tennis) 
Plnvlce Converted to Fiddle 

Drill, 206 
Pipe Bend Pattern, 34 

Casings, Fixing, 330 

, Drain, 260 

Joints, 236, 250 

Organ, Automatic, with 

Pneumatic Action, 348 

Back, 349 

, Stove, Hoof Joint for, 

342 
Pipes, Earthenware, 335, 336 

, Hot-water, Fixing, 26 

. Wooden, Lathe Chucks 

for, 73 
Pit Saw, Teeth for, 56 
Plait Mill, 27 
JPlane. Plough, 94 
, Eeba-te, Renewing Sole 

of, 191 

, Side Fillister, 78 

Planing Machine, 163 
Plant Propagator, 258, 259 

Stand, 207 

Plaster Cast of Human Foot, 

14 
Plate, Repairing Broken. 216 

Spelter, Mould for, 27 

. Wrought-Iron, Joining, 



Platinum Furnace, 173 
Plough Plane, 94 
Plumb-bob, 140 
Plumbers' Upright Joint, 236 
Pneumatic Action in Auto- 
matic Pipe Organ, 348 

Tyre, Re-rubbering, 93 ■ 

, Shortening Inner 

Tubes of, 209 

Ventrilociuial Head, 13 

Pocket Wall, 174 

Pole, Bay Window Cornice, 
107 

Portable Houses, 350 

Portifere Rod, 32 

Curtalu-lilting De- 
vice, 222 

Portland Cement Manufac- 
ture, 276 

Post, Wood, 238 

Posts, Table-tennis, 236 

Pots, Glue, 267 

Press, Trousers, 79 

Propagator, Plant, 253, 259 

Protector, Wall, 168 

Pug Mill for Paint Grinding, 
323 

Pump, Hydraulic, 291 

Rod Connections, 172 

Purfllng Tiolins, Tool for, 

186 

Rack, Collapsible Clothes 

Drying, 288, 289 
, Combined Neivspaper 

and Pipe, 349 

, Letter, in Tlnplate, 167 

, W-alking-stiok, 106 

, Wirework Newspaper, 

273 
Raokeit, Table-tennis, 296 
, Tennis, Eestrlnging, 47, 

113 
Rafters, Abutment Sit Foot of, 

218 
Range, Smoke Preventer for, 

183 
Rattle, Indian, 74 
Rebate Plane, Converted, 78 
, Renewing Sole of, 

191 
Recess Curtains, 204 

. Room, Fitting for, 309 

Register for Table-tennis, 168 
RepoussS Coal Cauldron, 254, 

255 
Reservoir Dam, Calculating 

Water Pressure on, 225 

. Water, 31 

Biding Bridle, 223 

Ring, Cycle Chain, 83 

, Tool for Determining 

Length of Iron for, 214 
Ripsaw, Sharpening, 122 
Riveting Broken China, 337 
Rod, Portlfere, 32 
Rolled Steel Joists, 39 
Roller Mill for Paint Grind- 
ing, 323 

for Stage Curtain, 197 

, Wringer, 352 

Roman Chariot, 119 

Roof, Concrete, with Sky- 
light, 130 

Glazing, 160 

, Hipped King-post, 201 

Joint for Stove Pipe, 342 

, Lead Soakers on, 217 

, Leaky, 188 

, Mansard, 103 

Truss, Stresses and 

Scantlings for, 137 

Roofing Tiles, 304, 305 
Hooflng-ln Back Yard, 110 
Room, Dark, Ventilator for, 
347 

Recess Curtains, 204 

: Fitting, 3Q9 

Ropes, Guy, Anchors for, 193 
, Splicing, 29 

, Wire, Mallet for Splic- 
ing, 202 
EuiHer, Sewing-machine, 316 
Running Stool, Child's, 95 
Rustic Table, 48 

S Hooks. Block for Bending, 
82 



Saddle Boiler, 190 

Crupper, 245 

Girths, 2.''.4 

Safe, Meat, 349 
Sandals, 126 

Sanitary Pipes, Earthen- 
ware, 335, 336 

Sash, Framing Bar In, 351 

Satin, Printing Photographs 
on 174 

Saw, Circular (see Circular 
Saw) 

for Cutting Trees, 166 

, Gauges for, 22 

Gulleting Machine, 264, 

265 

Mandrels and Bed 

Plates, 210 

, Pit, Teetli lor, 56 

Teeth, 55 

Vice, 40 

Sawing Stool, 45, 245 
Scaflold, Chimney, 148 
ScanitUngs for Roof Truss, 137 
Scratch Brush, 55 
Scratching Shed for Chicks, 

277 

Screen, Bamboo, 183 

, Fire, -251 

, Photograph, 13 

, Photographic Head. 182 

Screw Attachment for Ex- 
tending Table, 75 

, Tail, to Woodwork 

Bench, 17 

Sea Chest, Converted, 196 

Seat, Ships' Lite, i262 

Seats, Church, 92 

Secret Cupboard In Mantel- 
piece, 175 

Drawer in Chess Table. 

59 

Compartment, 172 

Fastening for Cupboard. 

310 
Segmental Arches, 47 
Separator, Petrol Spirit. 200 
Serving Mallet tor Splicing 

Wire Ropes, 202 
Settee, Bamboo, 67 
Settle with Drawers, 244 
Sewer, 240 

Manholes, 228 

, Timbering, 344 

Sewing Machine Adjustment, 

144 

Gatherer, 316 

Ruffler, 316 

Shuttle, 291 

Stand, Circular 

Saw on, 150 

, Emery Wheel 

Grinder on, 87 

, Threading Curved 

Needle, 77 

Shade for Lamp, 30 
Shalt Backhand Hooks, 15 
Shafts, Folding, for Baby 
Carriages, etc., 125, 180 

for Posts, 238 

Shaving Glass, 220, 221 
Shed, 'Apple, 159 

, Chicks' Scratching, 277 

, Regulating Louvre 

Boards in, 154 
Sheeting Boards In Exoava- 

tion-s, 344 
Ships' Life Seat, 262 
Shoemakers' Awls, 328 

: Handles on, 210 

Shoes, Ladles', with Pointed 

Toes, 63 

. Sewround for Infants,25 

Shooting Board, Mitre, 167 
Shop, Show Stand tor, 238 

, Table for, 236 

Shop-front Fasclas, 345 
Shuttle, Sewing Machine, 291 
Side Fillister Plane, 78 
Sideboard Doors, Inlaid, 38 
Slemens's Water Meter, 347 
Sieve, Milk, 145 
Sign Frame, Skeleton, 50 
Signs, Wroiight-lron, 261 
Silk, Printing Photographs 

on. 174 
Sink Trap. Ventilation Pipe 

on, 75 
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Skeleton Sign Frame, 50 
Skylight in Concrete Eoof, 

130 
Slide, Mechanical Lantern, 

12 
Slippers, Carpet, 176 
Smith's Tools, Stand for, 124 
Smocking, Appliance lor, 63 
Smoke Preventer lor Range, 

193 
■ Smoke - house , for Curing 

Bacon, 164 
Smoker's Cabinet, 320 
Soakers, Lead, on Roof, 217 
Solitaire Board, 129 
Specific Gravity Bottles, 314 
Spelter Mould, 27 
Spigot and Socket Pipe 

Joints, 250 
Spindles, Turned Wood, 26 
Splicing Wire Rope, 29 

. Mallet for, 202 

Spring, Carriage, Setting up, 

142 
— ^ Cushion, 77 
Stahle Fittings, 292, 293 
StafE, Fixing Flag to, 332 

, Flag, Fixing High, 133 

Stage Curtain Roller, 197 
Stand, Camera, 125 

, Clock Timing, 212 

, Flower, In Iron, 121 

, Greengrocer's Portable, 

58, 

, Kettle, 340 

, Metal, 325 

, Oak Gong, 105 

, Plant, 207 

, Show, 236 

lor Smith's Tools, 124 

Standard Oil Lanip, 315 
Steam , Exhausi, Water 

Heated by, 52 

Laundry, 171 

Steel Joists, Rolled, 39 ' 

Wire S-hooks, Block lor 

Bending, 82 
■Step Ladder, Grooving Sides 

of, 104 
Stick Makers' Lathe Chucks, 

73 

' Rack, 106 

Stock, Drill, 76 

Stone Blocks, Gripping, for 

. , Hoisting, 274 

• — Pedestals, Moulded, 219 

Stools, 161, 324 

, Child's Running, 95 

, Sawing, 45, 245 

Stove Pipe, Eoof Joint lor, 

■ 342 
Straighteners, Wire, 53, 326 
Straightening Bulged Wall, 

223 
Stream, Gauging Flow ol, 290 
Stretcher, Carpet, 345 
Stud Block, Improved, 205 
Studio, 127 

Balustrade, 49 

Pedestal, 49 

and Summerhouse, 69 

Suet Chopper, 191, 
Sulphate ol Ammonia Ap- 
paratus, 181 



Summerhouse and Studio, 69 

San Blinds, 294, 295 

, Clock Regulation by, 

117 
Sundials, 127 
Suspender, Coat, 54 
Sweetmeat Machine, Coln-ln- 

slot, 35 
Swing: Door Hinge, 237 
Syphon, Charging, 56 
Syrup Filter Bag, 185 

Table, Bamboo, 135 

, Card, 74 

-, Chess, with Secret 

Drawer, 59 
, Collapsible, 278, 279 

Drawer, Additional, 306 

, Extending Kitcben, 111 

, , Screw Attachment 

for, 75 
— ■ Extension for Table 

Tenuis. 63 

, Occasional, 318 

, Octagonal, 30. 72 

, Rustic, 48 

, Show, 236 

Tennis Ball Piijker-up, 

49, 296 

Clamps, 296 

— Net, 296 

■ Popes, 296 

Racket, 296 

Register, 168 

Tables, 68, 312, 396 

, Three-lagged, 301 

, Yacht's, 194' - 

Tail Screw, Bench, 17 
Tailstock for Lathe, Wooden, 

16, 
Tanks, Glue, 267 
Tapi Kelvin's Waiter, 67 
Tea Kettle and Stand, 340 
Teeth, Circiilar Saw,' 112, , 195 

, Hand I Saw, 55, 56, 122 

Telephoto Lens, Makeshift, 

22 
Tennis (see also Table Tennis) 

Court, 76 

Racket, Restrlnging, 47, 

113 
Testing Drains, 302 
Thermostat. 62 
Tiled Flregrarte, Fixing 

Panel to, 202 
Tiles, Bevels lor, 20 

, Roofing, 304, 305 

Tilt, Van, 155 
Timbering, Sewer, 344 
Timber, Cutting, 303 
Timing Stand for Clocks, 212 
Tinplate Letter-rack, 167 

Matdhholder, 167 

Toilet Glass, 220, 221 

Tool Chest with Drawers, 230, 

231 . 

Stand, 124 

Trailer, Cycle, 285 

Trap Nest for Fowls, 151 

^ — , Pigeon, 85 

, Pigeon Shooting, 208 

Traps, Sink, Ventilation 

Pipes on, 75 
Treadle Grindstone, 2S& 



Trees, Saws for Cutting, 166 

Triangle, Equal Division of, 
141, 165 

Trick Photography, Appara- 
tus lor, 190 

Tripod, 125 

Trolley or Track, Piano, 152, 
176 

Trough, Laundry, 54 

Trousers Press, 79 

Truck or Trolley, Piano, 152, 
176 

Truss, Roof, - Stresses and 
Scantlings for, 137 

Tube, Tyre Inner, Shorten- 
ing, 209 

Tabes, Cycle, Bending Jig 
for, 57 

for Firing Guns, 89 

Turkish Bath Cabinet 

.Heater, 158 

Tumbling Drum, 99 

Turned Wood Finials and 
Spindles, 266 

Tyres, Channel, Welding, 144 

, Re-rubberlng Pneuma- 
tic, 93 

, Rubber, for Carriage 

TATheel, 131 

, Shortening Inner Tubes 

of, 209 

, Wheel, Furnace for 

Heating, 246 

Upright Joint, Plumbers', 236 

Valley Tiles, Bevels for, 20 

Valves, Air, on Water Mains, 
199 

Van Tilt, 155 

Ventilation Pipe on Sink 
Trap, 75 

Ventilator, Dark Room, 347 

Venetian Blind, 182 

Ventrlloqulal Head, Pneu- 
matic, 13 

Verandah Bracket, 53 

Vice, Bench, 300 

', Hand Saw, 40 

View Finder, Camera, 275 

Vignetting Bromide Enlarge- 
ment, 181 

Violins,' Tool for Purfling, 
186 

Wagon Wheel, Motor, 108 
Walking Stick Rack, 106 
Wall Brackets, Wooden, 60 
^ Matchboxes, 19 

Pocket, 174 

, Protecting Dwarf, 96 

Protector, 168 

. Straightening Bulged, 

223 

Walls, Masonry, 222 

, Thickness ol, 280 

V/ashbasin Ranges, Hot- 
water Apparatus for, 207 

Washer for Photographic 
Prints, 201, 

Washing Copper, Setting, 281 

Trough tor Laundry, 54 

Washstand, Bamboo, 329 
Watch Case Perpetual Date 

Indicator, 185 



Watch Eseanement, Lever, 
351 

Water Circulation in Incuba- 
tor, 123 

, Gauging Flow of, 290 

Heater, Exhaust Steam, 

52 

, Hot (see Hot Water) 

Mains, Air Valves on, 

199 

Meter Dial, Imperial, 66 

, Siemens', 347 

Motor, 268 

Pressure on Reservoir 

Dam, 225 

Reservoirs, 81 

Tap, Kelvin, 67 

. Wheel Buckets, 135 

Water - colour Canvases, 

Frames for, 327 
Water-hammer, Air Vessels 

to Prevent, 287 
Weather-struck Joint, 111 
Welded Channel Tyres, 144 
Well, Pump Rod Connections 

for, 172 
Weymouth Bridle, 219 
Wheel, Artillery, 115 

, Boxing, 263 

. Carriage, Rubber Tyre 

for, 131 

Emery Grinder, 87 

lelloes. Circular Saw 

for CuUing, 211 

, " Free," Clutch for, 59 

, Lathe's Driving, 319 

, Motor Wagon, 108 

, Pelton Water,- Buckets, 

on, , 135 
Tyres, Furnace for Heat- 
ing, 246 
Window Bay, Bamboo Fit- 
ment lor, 308 
Blinds,, Perforated, 26 

Flower Stand In Iron. 

121 

Wire Drawing, 217 

Rope Splicing, 29 

, Mallet for, 202 

— ■ S-hooks, Block lor Bend- 
ing, 82 

Stralghteners, 53, 326 

Wired-on Tyre for Carriage 

Wheel, 131 
Wirework Memoranda Files, 

273 

■ Newspaper Racks, 273 

Wiring Motor Cycle, 116 

Petrol Motor.. 160 

Wood Block Flooring, 215 

Splitting Machine. 18 

Wrench for Axle Arm Box, 

131 
Wringer Roller, Replacing, 

352 
Wrou'ght-iron Flreirons and 

Stand, 123 

Plate, Joining, 86 

■ Signs, 261 

Yacht's Table, 194 
Yard, Roofing-in, 110 

Zinc B,ends, 66 
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^olian Harp.— In the illnstrations. Pig. 1 repre- 
sents a vertical section and Fig. 2 a plan of an .^omn 
hai-p. Fig. 3 shows the method of fixing the side to the 
block. First construct the hody of the instrument. 
For this a piece of sound deal Jin. thick. 8ft. long, and 
4iin.' wide will he required. This must be planed, and 
have its edges truly squared. Out It into two pieces 
3ft. 6 in. long, and two 6 in. long; carefully dovetail the 
ends of all these pieces to form the sides and ends of a 
box. For the top and bottom, take a sound piece of i-ln. 
or t-in. deal, planed up and glasi-papered, 7 ft. long by 
6 in. wide, and cut it into two equal pieces 3 ft. 6in. long. 
In one piece, which is to form the top or soundboard of 



of beech, 5} iti. long by J in. by fin., and shave off two 
edges of each to form triangular pieces on a i-in. base i 
these must be glued firmly across the face of the sound- 
boa,rd at about Sin. from each end, and a slight notch 
made in tjie top edge opposite to each peg. These 
will form bridges across which the strings are to be 
strained. Now get some catgut (violin strings), pass one 
end through the holes in the iron pegs, carry it over the 
notches in the bridges, along the face of the sound- 
board, and attach the other end to the wooden pegs, 
which turn tightly in their holes until the strings are 
thoroughly strained. The strings must now be tuned in 
unison— that is, they must all be of exactly the same 
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the instrument, at 1ft. from each end, and In the centre 
longitudinally, cut a hole E (Figs. 1 and 2) about 2 in. In 
diameter. To strengthen this board for the reception of 
the pins and screws to which the strings are attached, 
two blocks will be required. For these take two pieces 
of beech or other hard wood, lin. thick. Sin. by 4 in. 
Finish these quite smooth, and attach them to the 
soundboard on what will be the under side, at ^in. from 
each end and side as shown at B (Fig. 1) . They can be 
fastened with glue and screws from underneath. This 
hoard may now be laid on. the framework ; the blocks. 
if properly fitted, will just drop in, and in order to with- 
stand the strain to which they will be subjected, may be 
further strengthened by two small screws on each side 
passing through the. sides of the box into them (see 
Fig. 3). The top is fastened to the sides and ends by 
means of glue and small screws fixed round the edges. 
T?he other piece of thin board is now to be fastened to 
,-the bottom of the box in a similar manner, and the 
body of the instrument is, complete. Seven iron pegs, 
the same as used for holding the strings in a piano, and 
alike number of violin pegs will be required. Bore seven 
holes in each end of the soundboard into the blocks in 
the position shown at B (Fig. 2) : these should be bored 
1-a a diagonal direction, as indicated at C (Pig. 1). See 
that the pegs fit tightly in the holes, the iron pegs at one 
end, the wooden ones at the other. Now cut two pieces 




sound. As the effect is much enhanced by directing the 
current of wind over the strings, two pieces of i-in. deal. 
Bin. by 3 in., and a piece of board similar in size to that 
used for tlie bottom of the instrument, must be glued on 
one of the small pieces across the edge at each end of the 
board. This will stand over the face of the instrument 
as shown in the unhatched portion in Pig. 1. The 
instrument should be placed on the window-ledge, and 
the window closed down on top of it at D (Fig. 1). 
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Mechanical Lantern Slide.— The device here de- 
scribed is novel and original, and is like a "living 
picture m holding the interest for some length of time, 
but It has distinct advantages, for the performance may 
be prolonged, or f ven entirely changed, at the will of the 
operator, while the cost is very small. Prepare a glass 
cell such as would be used for chemical experiments in 
the lantern; it should be at least twice as long as an 
ordinary slide. At the top of this, paint a strip or green 
4 m. to fin. wide, and halt the length of the cell. The 
strip should be uneven, to represent waves, and at one 
- J.'iP?^^™"!'* ^e transparent ; but it must gradually darken 
till It IS quite opaque at the top edge of the cell. A little 
coral island, say, could be painted, and on the other half 
of tjie cell a landscape should be depicted. Cut pieces of 
wood to the shapes of ships, etc., and fit them with masts 
and rigging of wire sufficiently heavy to cause the ships 
to float upside-down with the keel above the surface of 
the water. Sails can be made of tissue paper, varnished 
to make it waterproof and semi-transparent. Cut a piece 
of glass to the shape of a balloon with the neck some- 
what prolonged, and in waterproof colours paint on this 
I he ropes and car, and to the latter cement a thread or 
fine wire. Then cut a piece of thin zinc to the shape of 
the figure Illustrated above. When folded at the lines A 
and soldered up, it will form roughly a cone with the 
apex out: off. The hooks B will prevent it slipping down 
when placed in the cell. This cone should now be dented 
at the naiTow sides to make it uneven. Next make some 
transparent solutions of blue, red, and brown colours, 
and procure a small squirt. Now for the performance: 
Fill the cell to the edges of the waves with the blue solu- 
tion, to produce the sky; then place the cell in the 
lantern with the seascape showing, and drop two ships 
in the land half which is out of sight. These may now 



the leaf into cai-ved or ornamental work. The main 
difference lies in the fact that the gilding or laying of 
the leaf may proceed as desired. The surface of the 
parchment size— as much as can conveniently be handled 
—is softened with clean water, using a camel-hair brush. 
Then whilst the surface is still wet. a portion of the 
gold leaf is cut on the cushion, and by means of the tip 
is transferred into position, the process of wetting the 
surface and laying the leaf being repeated till the surface 
is covered. Take care to let each piece slightly overlap 
the one previously laid, and as each piece is placed, blow 
forcibly against it to expel any water that may lie 
underneath, and press the leaf to the work. A soft 
brush or tuft of wadding may also assist In pressing the 
leaf home. It is a practice in some shops to wet the 
edges slightly where they overlap; others depend on 
sufficient moisture being pressed from underneath. Ex^ 
perienoe will soon decide which method is better adapted 
for the purpose in hand. The burnishing is done by 
means of an agate burnisher of suitable sllai)e ; this is 
gently but firmly passed along the gold after it has had 
time to get quite dry. Any idea of burnishing by the 
aid of machinery is impracticable in the opinion of an 
expert. Host picture mouldings are imported. Some 
having an appearance of burnish are worked up cheaply, 
base metal being used instead of gold, and others are 
worked up in silver or white metal to which a golden 
colour is imparted by means of lao solutions ; these are 
generally worked up on a foundation of plaster-of-Paris, 
instead of whiting and size. 

Thrust on Arch.— Below are notes on ascertaining the 
thrust at the crown of an arch. When an arch is uni- 
formly loaded over the span, the. thrust is found by 
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be sailed in by touching the keels with wire or a pencil, 
and if the water is agitated the vessels will rock. Now 
slowly insert the zinc cone ; this represents the rising of 
a submarine volcano, and by means of the squirt the red 
and brown solutions are alternately introduced, these 
being respectively for fire and smoke. A few tiny bits of 
cork Injected with the fire produce the idea of stones 
shooting out and falling again. As soon as the sky is 
too thick with smoke, pour it away and fill up again for 
the landscape half. In this give a balloon ascent.letting 
this down by means of the wire or thread, "which will 
represent the guide rope. All sorts of additions will 
suggest themselves to the operator, such as yacht races, 
shipwreck, etc. 

Gliding and Burnishing Picture Mouldings.— 

Frames desired with a burnished finish must be water- 
gilt, as oil gilding does not burnish. Washed or 
gilder's whiting is used for building up. a solid f onnda- 
~ tion, and is mixed with size made from parchment 
cuttings, J lb. of cuttings making nearly 3 pt. of 
size. The cuttings are steeped in cold water for about 
twenty-four hours, then gently simmered for two or 
three hours, and strained through muslin. When cold 
it should form a weak jelly. Patent or double size as 
employed by decorators, or a size made by boiling pale 
glue, is often used for first coatings. Mix whiting with 
strong size till of the consistency of paint, and coat 
the mouldings with this, using it hot : a second coat may 
be given when the first is dry, if the wood is soft or open 
grain. Then the surface being smoothed with glass- 
paper, canvas, or pumice, it is coated with an oil prepara- 
tion, namely, raw linseed oil, boiled oil, turpentine, and 
varnish in about equal parts, with sufficient chrome 
yellow to give a yellow colour. This is also applied like 
paint, and a second application given when the first is 
dry. The portions to be finished black must now be 
treated with a combination of black spirit varnish and 
French polishing, the parts to be gilded being then coated 
with parchment size applied with a camel-hair brush. 
The process of water gilding differs somewhat from oil 
gilding, but requires a gilder's cushion, knife, tip for 
lifting the leaf, and a skewing brush to skew or force 



the same forjnula as that used for finding the flange 



stress in a girder uniformly loaded, namely, S ■ 
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being the load per foot run, I the span in feet, d tho 
depth of girder or rise of arch in feet, 8 constant, S the 
stress in the same terms as W, usually tons. The line of 
thrust In an arch must necessarily pass through the 
arch somewhere, but the course of the line depends on 
the nature of the loading. In an ordinary brick seg- 
ment arch uniformly loaded, the line of thrust is usually 
within the middle third 6t the thickness of the arch 
rings, and in commencing to set off the line of thrust 
the usual method is to start at the centre of the depth. 
A tie across the bottom of an arched rib does not affect 
the course of the line of thrust, which is dependent 
solely on the distribution of the load, and is even inde- 
pendent of the shape or thickness of the arch. The 
curve of equilibrium or line of thrust, if inverted, is the 
shape a chain would take when similar loads were acting 
at similar points to those on the arch, and this also 
applies when the loads or forces act in other directions 
than vertical. Arch ribs under unequal pressure and 
non-parallel loads are very difficult to work out in oi'der 
to get the line of thrust just where it is wanted. If the 
load is concentrated towards the sides, the arch rib and 
the line of thrust will have the relative positions shown 
in Fig. .1 ; and if the load is concentrated towards the 
centre, the position shown in Fig. 2; wh".e, if concen- 
trated more one side than the other, the relative posi- 
tions will be as shown in Pig. 3. In order to remember 
the effect, one may say that the line of thrust bulges 
out to meet the load. 

Estimating Length of Boiled Cloth.— In estimating 
the length of a piece of cloth that is rolled or blocked on 
a fiat board, the length of the average coil of the material 
is. found to be exactly equal to the longest outside 
diameter of the entire roll multiplied by 2. To find, 
length, multiply by the number of coils. This should 
be of great advantage to persons who wish to measure 
materials so rolled without having to resort to the slow 
process of undoing the roll and then having to measure 
the cloth yard by yard. 



Cyclopsedia of Mechanics. 



13 



Preventing Nicotine Escaping trom Clay Pipe.— 

Jf the fluid products pass through the bowl of a clay 
pipe, the clay must he very porous ; it should only 
penetrate so slowly as to he hiirnt into the clay. Dipping 
the pipe for a few minutes in a solution of silicate of 
Boda might answer the purpose ; this will soak into the 
pores of the clay and fill them up. Another plan is to 
rub both inside and outside with powdered white French 
chalk and polish with a rag. 

Screen for Holding Pbotographs.— The accompany- 
ing illustration shows a screen on which photographs 
can he displayed effectlTely. The screen is made of 
picture-frame moulding, which could be obtained of 
any dealer. Old negative glasses are cleaned and im- 
mersed one at a time, with a photograph of correspond- 
ing size, in a bath of warm gelatine (1 part gelatine in 
20 parts water). When thoroughly dry, the paper of 
the print is rubbed away from the back with sandpaper 
(No. 0) , leaving the picture thin and transparent. The 
pictures may now be coloured roughly with oil colours 
from the back, as in the orystoleum process, and when 
Viewed from the iront will be effective, always provided. 



lacsjsr 


r 1 


L 


f 


Q 


1 , 






i_i 


, 


1 T3 



Screen, lor Holding Photographs. 

of course, that the colourist possesses artistic taste. The 
pictures are then fitted into the frames provided for 
them, and backed up from behind with white card 
covered on its outside with black leather paper. If 
desired, a margin of gold may^be put inside the frames 
either as a slip, or painted on the glass before mounting 
tie photographs. If the worker has not the necessary 
artistic skill, the pictures may simply be mounted 
In optical contact in the manner described, and the 
colouring omitted. 

Wannfacture of Washing Soda.— The manufacture 
Cf soda ash or crude carbonate of soda, and of washing 
soda or hydrated carbonate of soda, embraces the 
chief operations of the alkali manufacture, for which 
a large chemical works with enormous plant is indis- 
pensable. As, however, the manufacture is interesting, 
a short account ofs it may be given here. The raw 
(naterial ^ common salt (sodium chloride), and there 
are two processes of converting this into carbonate of 
soda. In the older process, known (alter its inventor) 
as the Leblanc process, the salt is heated with strong 
sulphuric acid in iron pans, or it is' heated in a furnace 
And sulphuric acid and air passed over it (Hargreaves' 
tirocess), the result being sulphate of soda or salt cake 
And hydrochloric acid. The sulphate of soda is mixed in 
certain proportions with coal slack and liinestone, 
and is charged into a revolving reverberatory furnace, 
And when the reaction is completed the fused mass is 
turned out into iron trucks and cooled. The solid blocks 
are placed in large tanks, where they are treated with 
Water, each lot of water passing through several tanks, 
so that it becomes practically satui'ated. The solution 
of impure cai'bonate of soda is pumped into a tank placed 
over a reverberatory furnace, and allowed to flow gradu- 
ally on to the hearth of the furnace, where the water 



rapidly evaporates, and the soda ash as itseparates Is 
raked to the front till quite dry, when it is raked Into 
barrows. The soda ash Is treated with water, allowed to 
stand, and the clear liquid strained off. It is run into 
large iron bowls kept in a cold room free from dust; hei'e 
it evaporates slowly and then suddenly solidifies. Wash- 
ing soda is a pure hydrated carbonate of soda containing 
more than halt its weight of water of cryBtallisation. 
In the newer or ammonia-soda process, a solution of 
common salt 'is saturated with ammonia gas, and 
carbonic acid is pumped in under pressure. A reaction 
occurs with the formation of carbonate of soda (which 
separates from the solution) , and asolutionof ammonium 
chloride remains. The ammonia is recovered from the 
latter by heating it with lime or magnesia, and it goes 
Into the process again. This account is a mere outline ; 
all the operations are very intricate, and the final 
product is obtained only after a large amount of skill 
and labour has been spent on it. 

Pneumatic Ventriloqulal Head.— The accompany- 
ing illustration shows the working of a pneumatic ven- 
triloqulal head. The mouth is worked by a pneumatic 
arrangement similar to that used in working the shut- 
ters of photographic cameras. When the bulb E Is pressed. 




Fueumatic Ventriloqulal Head, 

air is forced along the tube into the bulb C, thereby open- 
.ing the lower jaw, which works on the hinge A. The pin by 
'which the head is turned is held in hand with the rubber 
bulb. A small spring within the mouth shuts the jaw 
when the pressure is relaxed. 

Repairing Nosings of Stone Steps.— For repairing . 
the broken nosings of stone steps, good Portland 
cement may be used. It should be coloured with an 
oxide to the tint of the stone, 'then mixed up rather still 
and applied with a trowel : a short straightedge or rule 
should be used to work round the nosing till the shape is 
■satisfactory. The fracture should be washed thoroughly 
clean with water before the cement is applied. The 
repaired nosing must be protected from Injury for at 
least a week, and the longer protection can be afforded 
the better. Although the cement makes a very good job 
if the work is properly done, the better plan would be to 
cut the broken piece out of the step (making a neat job) 
and let in a new piece of the same kind of stone. 

Removing Odour of Soft Soap,— Either nltrobenzol 
(oil of mlrbane) or citronella oil would be suitable tor 
scenting soft soap. The former has the odour of almonds, 
and the latter of lemons. Only a very little of either 
would be required. 

Substitute for Celluloid.— Considered as raw ma- 
terial tor celluloid, potatoes contain about 20per cent, of 
starch and 80 per cent, of water. By the action of nitric 
acid on starch it is converted into a nitro derivative, 
and this nltro derivative is, practically the same as nitro- 
cellulose, from which celluloid is made Hence it is 
possible to make a oeUuloid from starch ; but, after 
taking into account the price of the potatoes and the 
cost of evaporating off the 80 percent, of water, it w'U 
be found that paper or cotton is much cheaper lor the 
manufacture of the nltro-cellulose. 
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Taking Plaster Cast of Hiiman Foot,— The foUowt 
ing are instructions on ta/king a cast in plaster-oi> 
Paris of the human loot. Procure an oWolig wooden 
box, 12 In. or 13 in. long by about 54 in. wide (inside 
measurement) , or just large enough to allow the foot to, 
rest in it with about i in. or } in. to spare all round ; 
1 in. in depth will be ample. Gauge some fine stucco or 
plaster-ot-Paris— sufficient in quantity to illl the box 
when the foot Is resting in it. Pour it into the box, and 
having brushed over the naked toot some sweet oil, to 
prevent hair adhering, insert it in the mixture. Level 
off the superfluous stucco at the top of the box,' and 
when the remainder has set, which should be in a few 
minutes, withdraw the foot. The result will be the 
footprint or base section, as shown by Pig. 1. The four 
small holes A are to form catches for corresponding 
knobs that will be formed on the two upper parts of the 
mould. Give the base a coat of shellac varnish to pre- 
vent absorption, then rub it over with oil. For the half 
mould Z (Pig. 2) of the upper part of the foot, gaUge up 
some more thick stucco ; cut a strip of soft pipeclay ana 
place It down the foot, letting the clean-cut edge form as 
near as possible the central line. The foot, being well 
oiled, should be again inserted into the base mould, knd 
the thick stucco kneaded over half of it, the thickness 
being kept at about i in. A slip of wbod nlay be held 
along the centre of the heel to act as a butt at the back, 
in the same way as the clay in the front. These edges 
may afterwards be squared up with a knife if necessary. 
When section Z is thoroughly set, remove it and coat it 



thicknesses, but all less than A in., which is about the 
greatest distance an average player will desii-e. As to 
the aotuai curve, it is impossible to dogmatise, but if the 
reed is placed in position it should, whan closed by 
pressure, close the aperture gradually and completely; 
this cannot be the case if the curve has any abruptness. 
Since for even the highest sound there must be some 
aperture, it may be true, as some assert, that the top 
i m. may be quite flat, but the rest of the distance must 
be an "easing curve" to which the flat on which the 
reed is fixed is a tangent. As the reed is stouter towards 
the fixed end, it is almost certain that the form of ijhe 
mouthpiece should be a portion of an ellipse. Ma.ny 
mouthpieces will not bear the test here proposed, but it 
win be easy with a slip of oilstone or water-of-Ayr stone 
slightly to rub down the side of the aperture that la the 
closer, as tested by the thin sheet metal or stiff paper. 
There is another consideration— that Is, the position of 
the fiat, or table, in relation to the ^raln of the wood. 
It seems reasonable that a clarionet mouthpiece should 
have the table parallel to and on the bark side of the 
timber and not diagonal to it, just as a joiner's trying- 
plane is made. Eeeds should be a full straw colour, not 
orange, nor lemon with a trace of green, nor dull buff. 
If a reed is roughened by wetting it, throw it away. 
Held up to the light, it should show a regular gradation 
towards a semi-transparent tip. ,It is bettei; if cut from 
a caae of about 1 in. m diameter than df a smaller size. 
It has been found that the tube of a clarionet cannot 
raise, though it can lower, the pitch of a reed. This was 
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with varnish and oil as before. The other half is taken 
in a similar manner. The foot is again rested in its 
base, sectloh z is placed in its position, and the strip of 
clay being removed, the remaining portion Is moulded 
to shape. The mould will then be complete, and any 
number of casts may be ta.ken from It. Pig. 3 shows a 
section of the mould complete. Pit the three parts 
together, and tie them round with a piece of string to 
'keep them in position. Gauge sufficient stucco, of about 
the consistency of thick cream, to fill the mould, pour a 
little into it and shake it well, so that it may penetrate- 
into and fill up all crevices. Pour in some more and 
again well shake it, then fill up with the remainder and 
allow it to set thoroughly hard. When the mould is 
taken apart, a perfect reproduction of the natural foot 
should be the result. It may be either varnished or left 
white, according to taste. 

Clarionet Mouthpiece.— The distance in a clarionet 
between the mouthpiece and the reed must depend on 
three conditions, namely (1) the stiffness of the reed, 
(2) the tenslQu of the player's lips, and (3) the amount 
of available wind for playing. The distance from the 
tip to the point of contact of the reed with the' mouth- 
piece need only be enough to obtain the lowest note on 
the clarionet. Now | in. is sufficient, but a longer 
aperture gives a better tone. There are other con- 
siderations, and i in. may be taken as the longest 
opening permissible, and the lowest note is almost 
always good with a fair reed. The most important con- 
dition is that the curvature of both sides of the mouth- 
piece is identical. To test this, hold a piece of best 
plate-glass in contact with the mouthpiece and try a 
cut strip of writing-paper under it; note the distance 
to, which it, can be inserted. It should stand at right 
angles to the centre. line of the bore. A little water on 
the-, fiat surface olPthe monthp ece will show whether 
the contact of the fiat part with the glass plate is true, 
and whether the springing begins equally on both sides. 
Several'pleces of sheet metal flattened and ha.Ting edges 
free from burrs may be tried. These shouidlDe of various 



proved by cutting away the whole of the back of a 
mouthpiece, and it was thereby discovered that the 
highest tones must be obtained from a .fairly stiff reed, 
and not from one that has lost its elasticity through ■ 
long use and through the continued moisture to which ' 
it is, of course, subject. 

Mixing Colours for Coach-painting.— Por coach- 
painter's greens, use coach green, Imperial green, per- 
manent green, or the imperial green made by mixing 
together emerald green and ivory black. A variety of 
greens may be prepared by mlxinar together i ure 
Prussian blue and lemon chrome. A very deep or dull 
shade can be obtained by adding ivory black or burnt 
turkey umber. Por blues, use ultramarine and Prussian 
blues ; the former is used in its pure' state, whilst the 
latter may be tinted or made paler by adding white-lead. 
Por brow n, use raw and burnt umber, also Vandyke . 
brown. Por yellows, pale lemon or middle chrome are 
used. Tan colour is a mixture of turkey red and burnt 
sienna, or Venetian red and bumf; sienna. These must 
be ground very finely to obtain good results. The above 
colours are obtained in paste form ground finely in 
turpentine ; they are then thinned down ready for use 
with 3 parts of turpentine and 1 part of body varnisb. 
The method of thinning or mixing the pigments varied 
according to the class of work required. 

Curing Moleskins A quick and most effective 

method of dressing mole and other siuall skins to render 
them soft and supple is as follows. 'Whilst they are 
freshly stripped from the trujik, steep them in a 
strong solution of American potash in water, until the 
upper skin Is removed, care being taken not to leave 
them too long In the liquid. Then dry them in sawdust, 
which will absorb the moisture. Pinally, neatsfootoil, 
with a small addition of camphor or oil of birch, which 
imparts a pleasant smell, is applied sparingly to effect 
entire softening. A final application of benzoline and a 
brisk brushing wUl remove the surplus oil, and bring out 
the natural gloss of the fur. 
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Estimating Wood In Wardrobe.— In measuring np 
the amount of wood used in malune a wardrobe, to find 
its exact cost, the varions items snotild he treated in 
order, and entered on a sheet of paper ruled as below, 
making due allowances for worljing. All pieces of the 
same thiclsness should be taken first, the items of each 



stove, but they soon polish up again after enamelling. 
To enamel successfully, first see that everything 
(brushes, enamel, stove, enamelling room, and bench) 
is clean, and that the worker's clothes are free from 
dust. Sprinkle the floor with water before starting, 
and dust the inside of the stove, rods, and hopka 





No. 


Width. 


Length. 


Thick. 


Totals. 


Reduced Foot Run. 


St. 


i 
4 
2 

2 
6 


in. 

S 

3 
11 

'I' 


ft. in. 
6 
1 10 
6 6- 

5 8 
4 


in. 
I 
1 
1 

OJ 
04 


1 ft. by 6 ft. by 1 in. 
1ft. by 1ft. 10 in. by 1 in. 
1ft. 10 in. by 6ft. 6in. by lin. 


Yellow. 




3ft. lOin. by 14ft. 4in. by lin. = 
54 ft. 11 in. super. = 


73ft. Sin. by 9 in. by lin. 




1 ft. 11 in. by 5 ft. 8 in. by i to. 

2 ft. 6 in. by 4 ft. by i in. 


Pine. 




4ft. Sin. by 9 ft. 8 in. by i in. = 
42ft. Sin. super. = 


4fift. 6in. byllin. byUn. 



length being totalled, and the several totals added to 
&ud the sum. The dimensions are then multiplied 
together to find the superficial content in square feet, 
and then reduced to running feet either' 9 in. or llin. 
wide. Yellow and white deal are reduced to 9 in., and 
pine and hasswood lo U in., as these woods are always 
sold by the foot run of those widths; mahogany and 
other hardwoods need not be reduced, as they are sold 
by the foot super, as lin. thick. For doors, measure 
from edge to edge plus Jin. for the length Of the rails; 



frequently, 
used. 



Flat brushes about IJin. wide should be 



Forging Backhand Hooks for Shafts.— The simplest 
way of making iron backhand hooks for shafts is as 
follows. Take a piece of 2-ln. or2}-in. by tVin. iron, cal- 
culate the length required to form the eye, and cut it to- 
Fig. 1, scarfing down the ends. Get a piece of i-in. or 
4-in. round' iron, thicken the end ^by jumping Up, and 
weld it to the flat iron as shown by Fig. 2. Then bend 
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Fig I 
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allow liin. on stiles, and lin. on finished widths for 
waste. For panels, measure the neat length and width 
between the inside edges plus lin,, and tor the carcase 
take the total height net, but on the width allow i in. 
extra. Allow i in. on drawer fronts and backs, and take 
the net depth of drawer plus } in. on the width. For the 
bottoms, measure from outside to outside. All mould- 
ings, fillets, bearers, etc., are estimated by the foot run 
by the greatest dimensions, plus the width for each 
mitre. To ensure that no part has been overlooked, 
initial each item, as K for rail, St for stiles, etc. 
To reduce superficial feet to foot run of 9 in., multiply 
by 12 and divide by 9 ; to reduce to 11 in., divide by 11. 

Annealing German Silver. — Qerman silver and 
similar alloys are annealed by the application of heat 
regularly and equally during manipulation. It may be 
done over a brazier's gas hearth. Another plan is to use 
an ordinary annealing oven. Articles placed in the 
oven would be regularly heated, and when cooled may 
be worked again as necessary. 

Stove Snamelllng Cycles.— For stove enamelling 
cycles, prepare the work by well cleaning with emery 
cloth, dust thoroughly, and then wipe over with a cloth 
Boaked in turpentine. Give a coat of first coating 
enamel, then stove for three-quarters of an hour at 
SOO^F. to 350°F. Rub down with powdered pumice and 
water, using a piece of alpaca for the purpose, then 
wipe over with a rag, followed by a perfectly clean rag 
free from fluff or loose pieces. Coat with Mander 
Bros.' finishing enamel, and stove at SBCF. for an hour. 
This should be sulHcient for repairs or cheap work. For 
best work, repeat the rubbing down with pumice, etc. 
Give another coat of finishing enamel, and stove as 
for the second coat. The work must now be hand 
polished with black rottenstone and water; this 
requires great skill and practice, and generally results 
in a dull finish when attempted by an amateur. It is 
not necessary to varnish the black work, but coloured 
enamels are sometimes varnished after the last coat, 
and stoved for half an hour or so. The plated parts 
mnnot be prevented from getting discoloured in the 



the fiat part over the hick iron, drive in a drift of the 
desired size, and with a set hammer work the ends of the 
fiat piece round the drift until it forms the eye as shown 
by Pig. 3. Now take a heat, weld in the scarfs on the 
shank, drive in the drift, weld the scarf on top of the 
eye, clean up, and cut off to leugch. 

Stability of Foundations. — The question of the 
stability of the foundations of buildings, etc., proves a 
complex one. The under surface of the structure pro- 
ducing the pressure on the foundations may be appar- 
ently acting uniformly, because the weight above may 
be uniformly distributed ; hut as the material supporting 
the weight can escape more readily at the sides than in 
the centre, there is reason to suppose that the pressure 
will not be uniform. Taking the average pressure as p, 
the maximum in the centre will be about 1'6 p, and the 
minimum round the sides about 0'8 p. The average 
pressure is what is usually calculated and allowed foi'. 
Rankine's formula is based on the natural slope or angle 
of repose of the various soils, as their supporting power 
will vary with their tendency to slip away from the 
pressure, and bulge up outside. For example, in the 

formula, F = w x ( } "*" " J^V, P = maximum vertical 

\1 - sm */ 
pressure in pounds per square foot, so = depth below 
surrounding surface in feet, w = weight per cubic foot 
of earth in pounds, ^ = angle of repose of earth, safe 
load = i P. Take the case of a heavy ballast, say w = 
120 lb., X = 4 ft., ((> = 45", then P = 7-27 tons, and the safe 
load = say 2i tons per squ9,re foot. The great difference 
produced by the variation in the angle of repose, or, in 
other words, the firmness of the soil, is shown by the 

change in value of the expression ( } "*" ^™ 'j' *)', which 

M — sm 0/ 
for (f. 15° = 2-89, 30° = 9-00, 45° = 33-94, 60° = 1938. An. 

approximate formula is as follows. P= jqqq x d, where 

P = the safe load in tons per square foot on the base of 
the foundation, d = depth in feet below the surface 
immediately surrounding, ct = angle of repose or 
natural slope of the earth in degrees. The formulee 
are applicable within all ordinary limits. 
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Stoving or Japanning Tin Trunks, Cans, etc.— 

The painta used for stoving such goods are of the best 
and purest quality, ground to a paste in oil. They are 
thinned down with turpentine, and a small quantity of 
~ japannere' gold-size is added to hind them. The article b 
are then painted in the desired colours, subjected to a 
slight heat until thoroughly hard and dry, and then 
Tarnished with japanners' hard copal varnish, placed in 
a, stove, and subjected to a temperature ot about 2i0° F. 
for from one to two hours until they have the desired 
finish, the time required depending on the quality of 
varnish employed. Tor a white paint, use zinc white or 
■white-lead ; for green, use Brunswick or chrome greens; 
for chocolate, use 7 parts of Indian red and 1 part of 
blaclc. The quantity of each for 71b. of paint will be :— 
Pure paste paint 5Hb., turpentine about ipt., and japan- 
ners' gold-size i pt. Best paint will stand hot water for 
a limited time, but wiU not resist the action of boiling 
water, especially where any soap or alkali is present. 

Wooden Tailstocfc for Lathe.— A wooden tailstock 
for a lathe is shown by Figs. 1, 2, and 3. The body part is 
in two pieces; beech or birch or similar hard wood will 
be suitable. The centre may be formed of a bolt with a 



lens) the ground glass. An old unused photographic 
nlate with the silver fixed out can be used, after dyeing, 
for the blue glass. With the glasses in this position 
(keep the glasses in place by rubber bands or otner 
simple contrivance place the slide in the camera 
grooves, draw both shutters, and focus the Picture. The 
ground glass is then remuv(;d, and its place in the slide 
la taken by a sensitive plate, the blue glass being kept 
infrSntaa^before This work is done in the dark room 
The blue glass isplaced in front of the sensitive plate for 
the purpose ot absorbing the yellow light, because all 
the rays of light used in forming the image on the 
senaitt?e plate must pass through the blue glass before 
reaching the plate. The photographic plate is much 
llaa sensitive ^o yelloV than to any other light, and 
consequently those parts of the picture that are yellow 
are represented in the negative by more or less trans- 
parent patches that ultimately print black. Now if 
those portions of the picture that ought to be white 
have become yellow, and eventually show black m the 
print, such a picture must look flat, being without 
contrast, and the mind receives the impression of little - 
more than form only. By introducing the blue glass 
the yellow rays are filtered out, and contrast is to a 
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TV ooden thread made conical as shown. It may be used 
with the heaa' as indicated by the dotted lines A (Pig. 3), 
but as it would require a spanner for turning, the better 
plan would be to get a smith to turn down the end of 
the bolt as illustrated. If care is taken in boring a hole 
■and the screw is made to fit fairly „ight,-lt will not 
become loose by the revolving of the work ; but a simple 
contrivance to obviate this la to cut a slot in the back of 
the vertical piece as shown at B (Fig. 2) , so that a metal 
wedge can fit in the slot and up against the bolt. This 
■can be tightened or loosened by a tap with the hammer. 

Coating Cycle with Aluminium Paint.— Previous to 
applying the paint the machine should be thoroughly 
•cleaned, all the old enamel scraped or burnt off, and the 
metal well rubbed down with emery cloth. Two coats of 
paint sbould be given, the first coat being rubbed down 
Bmpoth with powderedpumice and water and thoroughly 
dried and dusted before applying the second coat. It 
•will add to the durability and appearance of the job if a 
coat of pale oak varnish be given. To apply the paint, 
use a flat soft badger or camel-hair brush. Do the work 
in a warm room free from dust and draugMs, and if an 
enamelling stove is available, stove each coat at about 
■200° F. for half an hour or so. 

Copying Faded Photograph.- A copy ot a photo- 
graph may be even better than the original, and may 
possibly show more detail ; but any parts ot the picture 
that have entirely disappeared cannot be restored. 
The method described below will in most cases give 
fairly good results. Fasten the copy to the board in a 
good full Ught. A blue light or a light rich in violet 
rays, such as an electric arc light, or even burning 
magnesium ribbon, is preferable to daylight. In the 
■dark slide place first a sheet of glass coated with 
gelatine stained faintly with methyl blue, and imme- 
•diately on this blue glass place (rough side to-wards the 



large extent restored. A process plate (that is, a plate 
specially made for giving extreme contrasts) should 
generally be employed, and if care is exercised the 
best possible results will be obtained. The following 
method ot restoring the original photograph has been 
suggested, but cannot be recommended. Tungstate ot 
soda 10-gr., distilled water 500 c.c; carbonate of lime 
•Igr., chloride ot lime '•'&'igT., chloride of gold "Igr., 
distilled water 10 c.c. Allow the lime, etc., solution- to 
stand for twenty-four hours, then filter and mix ■with 
the soda solution. Well wash the prints, and place them 
in this bath for ten minutes; ■when the prints have 
assumed a purple colour, transfer to tungstate of soda 
•5gr., hyposulphite of soda Igr.. water 25c.o., and 
wash. 

Tying Lashings to Poles,— .Assuming that two 6-in. 
poles are to be connected at the head to make a pair 
of shear legs, get a piece of 2-in. rope about 30 ft. long. 
After laying the poles down on the ground at the proper 
angle, the rope sliould be tightly bound (by taking a 
couple of turns) round the joint, aud the loose end 
then passed over the top between the poles so that 
the subsequent coils hold the end flrihly. Then con- 
tinue the binding tor say half-a-dozen turns before 
passing the rope over and under in the other direction ; 
continue this tor at least tour turns, and then pass the 
end through the part that first turned over and under. A 
wedge may then be driven between the rope and the pole* 
in such a manner that the thick end of the wedge is 
upwards when the poles are raised. Two short ropes of 
20 tt. each may, if desired, be used instead of the one long 
rope. The operation is rather difficult to describe, and 
the worker should endeavour to examine some lashings. 
The end of a rope is kepi from fraying by serving it with 
twine. Twine is also used for tying a loose end in place 
where the thickness ot the rope is too great to hold 
the end by reeving through a previous turn. 
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Tempering Steel Paper-cntters.— If made of cast 
steel, heat the cutters to a blood-red heat, cool out in 
water that has just got the chill off, ruh them up bright 
with sandstone, then let them down on apiece of hot iron 
to a deep purple at the cutting edge, when let down to 
the desired colour, dip them in oil or rub some tallow 
over them, and lay them on one side to cool. If the 
cutters are made of double shear steel, treat them as 
described above, but only let them down to a medium 
straw colour. If they are too hard, try cooling them in 
oil and then flaring down ; but to be successful by this 
method requires practice. 

Shoemakers' Brown Wax.— To make brown wax as 
used by shoemakers boil together tiU thoroughly amalga- 
mated equal quantities of pitch and resin ; then pour 
in some boiled linseed oil (cold, of course) , and mix 
well. Try a smaU quantity in cold water : if of the 
proper stufness, pour it ail in, and pull well hand over 
hand till it floats. Cut in lumps. The quantity of oil 
used varies according to the season and weather. 

Tall Screw to Woodwork Bench.— The conventional 
views herewith show one form of tail vice for woodwork 
bench where the side cheek A (Figs. 1 and 2) has a 
dovetail groove sliding on the dovetail runner B (Figs. 1 
and 3). The end and side cheeks are lal>-dovetalled 



with dry pads and whiting, (c) To polislj a tusk with 
the outer skin removed, with a smooth half-round file 
draw-flle the tusk till the white ivory appears, using the 
flat or round side of the file, as the curve of the tusk will 
allow. This should be followed by scraping, which must 
be done with quick firm strokes, or the surface of the 
ivoi-y will become rippled, causing the file to be brought 
into use again, and destroying the symtnetry of the curve 
of the tusk ; a cabinet-maker's well-sharpened scraper 
will do the work well. After scraping, flnish with wet 
whiting as described for process (b), followed by dry 
whiting. (<J) Lathe-polishing of ivory is done with revolv- 
ing brushes, fed with wet whiting, and the final polish is 
given with a linen dolly fed with dry whiting. 

Sweet Making.— The utensils required for making 
chocolates and other sweets are a clean copper pan, a 
small furnace or a ring gas burner, stirring spoons, a 
marble or bright iron slab, a roller, and shears. The raw 
materials are ordinary white sugar, brown sugar, glucose, 
tartaric acid or cream of tartar, flavouring essences, 
colouring matters, and, for toffy, butter. For boiled 
sweets, place in the pan a weighed quantity of the sugar 
and just cover it with water ; place the pan on the Are 
and allow the contents to boil, continually stirring to 
prevent the mass burning or boiling over. At an early 
stage a pinch of tartaric acid or cream of tartar must be 




Tail Screw to Woodwork 
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together, and also the return piece o. The end piece D 
forms a clamp to the end of the top, and is secured to it 
by dowelllng. The box or nut for the screw is secured 
to the back of this piece, and when the top is from 2J in. 
to 3 in. thick a chase has to be made on the under side 
of it for the screw, as shown at E (Fig. 1). 

Cord used In Bookbinding.— Ordinary parcel twine 
is used by bookbinders for sewing books on. Select a 
3-piy variety that could also be easily opened out and 
scraped with a knife. When lacing the boards to the 
book the cord Is pasted and scraped out with a knife, so 
that after being laced into the board it will hammer 
down flat and leave no unsightly marks. The cord must 
be thin enough to lie flat within the saw grooves in the 
back of the book. 

Polishing Ivory Tusk.— There are many ways of pol- 
ishing ivory tusks, both with the bark or outside skin left 
on or cut through to the white ivory, by simple polishing 
as with spirit varnish, and elaborate polishing by abra- 
sion and friction. The process may be simplitted by the 
use of a polishing lathe ! in Its absence hand work must be 
resorted to. (a) Well scrub the tusk with a hard brush, 
using hot water in which a little washing soda has been 
placed, and soft soap, rinsing well with clean water; dry 
before a flre or In the sun, and give two coats of trans- 
parent spirit varnish, letting the first coat dry off well 
before applying the second. ^6) To polish with the bark 
left on the tusk, clean up as for (oj and rub well with 
No. 2S emery cloth, following with No. IJ, finishing with 
the finest emery cloth", rubbing always lengthways of 
the tusk. Next procure some pieces of old blanketing 
or thick cloth and some ordinary whiting ; mix the latter 
to a, thick paste and begin the polishing wet. Let the 
rubbing pads be well soaked In water, and constantly 
add fresh whiting to the pad and rub vigorously. When 
all scratches have disappeared, continue the rubbing 
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added. Continue the boiling until a little of the sugar, 
taken out on a clay-pipe stem and dipped in cold water, 
is hard and brittle, then pour the mass on the slab, roll 
it out, cut it into strips with a knife, and, when moder- 
ately hard, cut up with the shears; by using these 
diagonally, diamond-shaped sweets are obtained. For 
acid and lemon drops, use more tartaric acid, with the 
addition, for lemon drops, of a very little essence of 
lemon just before pouring; for pear drops, use amyl 
acetate, etc. Colouring matters are added in minute 
quantity at starting ; suitable harmless colours are sold 
by confectioners' sundrymen. For chocolates, a warm 
mortar and pestle and a warm slab are used. Mix 
together in the mortar to the consistency of a uniform 
paste, lib. of good cocoa and 6 oz. of powdered sugar; 
roll this out on the warm slab, make up again in the 
mortar, and take out portions with a spoon. Form neat 
drops on white paper laid on trays, and place In a cool 
place to set. In making bars and fancy designs the 
chocolate paste is ladled into tinplate moulds, the 
paste being shaken down by tapping the moulds, and 
then allowed to set. The making of chocolate creams 
and fancy chocolates of course requires experience 
and skill. (See also Series II., p. 135.) 

Applying Gold Paint to Wood.— In applying gold 
paint to wood, much depends upon the medium used In the 
preparation of the gold paint. A simple method is to 
rub the surface down with No. glasspaper, dust well, 
then give a coat of chrome paint made by mixing 
middle chrome paste paint to a proper consistency with 
boiled oil 4 parts, oak varnish 2 parts, turpentine luart. 
This paint should be applied thinly and evenly and 
allowed to dry hard. Should any brush marks appear, 
rub lightly with No. glasspaper, dust well, then apply 
the gold paint with a camel-hair or sable bj-ush. The 
chrome paint forms an excellent ground for the subse- 
quent coats of gold paint. 
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Rectifying Heavy Touch of Piano.— If the heavy 
touch is more apparent in the centre of a piano keyboard, 
it probably is due to a slight twist of the hammer rail or 
keyframe, thus bringing the keys and action mechanism 
into closer contact. If the keys are furnished with regu- 
lating screws under small pieces of cloth glued at the 
extreme end under the action, or are fitted with capstan 
regulating studs, try the effect of reducing the friction 
by turning down the screws or studs ; ' remove the action 
and burnish the parts that come in contact, using black- 
lead and a burnisher. 

Firewood-splitting Machine.— Figs. 1 and 2 show 
side and front views of a firewood-splitting machine that 
has been calculated to split 10 owt. or slightly more of 
wood per hour. It is assumed that a wooden construc- 
tion is desired, and that second-hand iron fittings are to 
be used. No sizes are given, but the general proportions 
shown in the drawings should be observed. In Fig. 2 the 
wheelwork and connections of the feed arrangement 
(except the eccentric rods) Tare omitted for the sake of 
clearness. In Fig. 1 the feed arrangement is indicated 
by dotted lines only, but an automatic feeding an-ange- 
ment is essential in the completed machine. The feed is, 
of course, intermittent, the block standing stiU while 



quantity of japan gold size as a binder. The engine 
should be given one or two coats and then finished oa 
with a coat of hard durable copal varnish. All paints 
should be carefully strained previous to using, other- 
wise the work may have an irregular or gritty 
appearance. 

Substitute for Sea Salt Sea water has been 

found to contain the following salts in every 100 parts. 
Sodium chloride (common salt) B-G-l, potassium chloride 
•075, magnesium chloride -315, magnesium sulphate. % 
calcium sulphate -13, and traces of other salts which 
need not be included. To make up such salt, all the 
materials must be in a flue powder, and they shoiild lae 
intimately mixed, otherwise the material will be variable. 
The quantities are common salt 264 lb., potassium 
chloride I lb., magnesium chloride 3 lb. 2i oz., magnesium 
sulphate 3 oz., and calcium sulphate 2 oz. 

Repairing Bronze Figure,— To mend a broken 
bronze figure satisfactorily, place a small quantity of 
solder on the face of the broken parts, hold the two 
together and heat from (preferably) a Bunsen burner. 
When the solder runs, press the two parts together 
and hold them firm till set. The mark may then be 
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Firewood-splittiug machine. 



the knife is descending. The blocks are passed forward 
I through one of the openings and cut into slabs ; they are 
returned through the other opening and split into sticks. 
The crankshaft is placed so tnat the shocK occurs while 
the connecting rod is straight. The various castings (if 
the construction is to be a new one) could be obtained 
from almost any sawmill machinery maker, and are 
nearly similar in pattern to those used in double-deal 
frames. A disused saw frame, too much worn for 
accurate sawing work, would do admirably for a fire- 
wood-splitting machine, the feed shafting, pulleys, etc., 
being nearly identical in each case, a small adaptation 
as to the working bench and knife being all that would 
be necessary- Most sawmills, have one such lying about 
that might be purchased cheaply. The machine would 
be power driven, of course. 

Dyeing Wool Chestnut Colour.— For dyeing wool 
chestnut colour dissolve 2J lb. of acid brown in i gal. 
of water ; in this place the wool and bring gradually to 
the boil; then wring out and pass through cold water, 
and again wring and dry. Before dyeing the whole of 
the wool, try a small sample to see whether the shade 
is satisfactory. 

Painting Engine.— Before painting an engine, rub 
the greasy parts with benzine to remove all traces 
of grease. Should any of the parts be blistered, apply 
over the paint a solution made by dissolving iu>. 
of caustic soda in 1 pt. of water, and allow it to 
stand until the paint softens, when it may easily 
be removed and well washed down before painting. The 
paints to be used should be mixed with oak varnish and 
gold size, 1 parts of the former to 1 part of the latter, 
with a small quantity of turpentine added. Colours 
ground in turpentine may also be used, adding a small 



covered over with bronze solution (ready mixed) in 
which a little black is mixed till the right shade is ob- 
tained. A very fine camel-hair pencil should be used for 
applying the solution. It the article has been well 
soldered there should be but the slightest mark show- 
ing the joint. 

Steamer for Saucepan.- If a steamer is to be made 
to fit a saucepan, it is usual to bend a length of wire 
round to the same shape as the saucepan, and fit this 
wire a little loosely to the rim of the saucepan cover. . 
The wire is then straightened out and used as the 
length for the steamer body, and also used for wiring it. 
If a saucepan is made to fit a steamer, the wire is 
bent and fitted to the steamer rim, and then used tor the 
saucepan body length" as described above. The usual 
depth for a steamer ' body is about 6in., but this, of 
course, varies according to conditions. 

Lubricating Oils.— The chief lubricating oils used 
for machinery, etc., are petroleum oUs of high flash 
point, and vegetable oils such as rape, castor, olive, etc. 
In preparing such oils the principal thing to take into 
account is the kind of machinery for which they are to 
be used. For very light machinery and high velocities - 
very fluid oils, such as mineral oils, are employed/ 
either alone or in mixture with olive OH. Poi' 
medium class machinery, rape or castor oil, or heavy 
petroleums, are used, and for very heavy machinery, 
fats such as tallow, and greases made from tallow or 
resin oil mixed with lime, also palm oil, etc. As 
petroleums are usually very fluid they are often mixed 
with " blown " oils— that is, castor, rape, or cotton-seed 
oils which have been artificially thickened by blowing 
air through them during heating. Some particulars ol 
mineral lubricating oils are given in Series I., p. 319. 



Cyclopaedia of Mechanics. 



19 



Use of Woodworker's Plough.— The plough is a very 
neceBsary toul In the construction of any framed work, 
such as bookcases and wardrobes ; It is also essential in 
making joints, which, without its aid, must generally be 
made with nails, a very unsatisfactory method when the 
work is to be polished. An efficient substitute for a 
plough in .many operations would be a J-in. grooTing 
plane ; this might be utilised for tongued joints (although 
the tongue would be celatively too large) , grooving for 
panels, working rebates, sinkings, etc. 

Wall Matchboxes. —Thefretworkmatchboxillustrated 
by Figs. 1, 2, 3, and i is made of white hard wood Jin. or 
A in. thick, the back (Fig. 1) measuring 6 in. by 4iin. 
outside. The holes to take the side pieces of the pocket 
should be sawn out as shown, Fig. 2 illustrating the front 
of the pocket, Fig. 3 the bottom, and Fig. 4 the side pieces. 
A small piece of emery cloth or glass cloth is glued abOTe 
the pocket, as shown at Figs. 1 and 5, for striking the 



line representing the linings, keeping them parallel with 
the length rod. Next out the plinth between these 
fillets very tightly, and mitre in the arehitraves ; cut 
these off long enough to make the mitres around the 
openings afterwards. Next line off the top edges of the 
frieze rail and the dado rail parallel with, and at the 
reauired height above, the plinth ; mitre these into the- 
architrave. Take the sizes of the panelling and cut the 
battens off to size, ^and tight; remove the mouldings 
and insert these in place ; return the mouldings and 
clean off. Having finished all the bays in this manner, 
commence fixing; level and scribe down the plinth if 
required, fix the fillet at the back, and preferably make 
a groove i in. deep to receive the skirting fillet. Fix the 
plinth by nailing near the top edge into the ground 
' backings ; offer up the architraves and mitre them 
around the openings. Fii them by bradding at back 
and front in the sinkings, insert the lower panels in 
the rebates, and spring in the frieze moulding on their 
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matches. In the simpler design (Fig. 5), the shield or 
back piece may be of some dark wood, and the pocket or 
cup turned of a lighter hued material. Walnut or teak for 
the shield, and hoUy or sycamore for the pocket, are 
very suitable, and look well. Of course, two pockets will 
be made from one turning, as shown by the section. 
Fig. 6. The shield is 6i in. long by 4Jin. wide, and the 
edges are bevelled as shown in Figs. 5 and 6. 

Fixing Dado Framing.— The following gives some 
idea as to the best way of fixing a dada framing 4 ft. 
high, with batten panelling and planted mouldings, 
the latter finishing flush with, and mitreing to, the 
architraves of the windows, etc., all the grounds being 
"fixed. The door and window linings, forming part of the 
architraves, may be looked on as the vei-tioal boundaries 
of the design, and should be fixed first, in the usual way, 
to firrlngs or grounds, care being taken to keep the face 
edges plumb and at the required projection as found by- 
applying a piece of the architrave to the ground. 
Having fixed all these, take on a rod the clea,r length 
between the adjacent linings and between linings and 
return walls, and set out the panelling upon a wide 
board or upon a clean floor. Nail a fillet down, each 



face ; the latter may be bradded, or screwed in pelleted 
holes ; afterwards insert the top panels and fit in the 
dado rail. Every third or fourth board should be nailed 
to the grounds, the others left loose to swell and shrink. 
The backs of all should be painted. Finally, fit the 
skirting slips into the grooves tightly, and brad the top 
edges to the plinth. 

Tar Varnish for Galvanised Iron.— The following 
preparation may be used for preserving galvanised iron, 
and is easily and cheaply made. Melt together in a suit- 
able iron vessel over the fire 7 lb. of coal-tar pitch and 1 lb, 
of coal tar; slowly add i lb. of quicklime, after which 
the temperature should be raised and the contents well 
stirred ; this i-eraoves all traces of free acids. Now add 
1 lb. of lampblack and i gal. of boiled oil, stir well and 
allow to cool down, then remove Well away from the fire, 
and add cautiously 3i gal. of coal-tar naphtha. After 
being allowed to get cold the preparation is ready for 
use. This varnish dries hard in about four hours with 
an excellent gloss. It is necessary that no light or fire 
be near when adding the naphtha, as it gives off a 
vapour which is highly inflammable and travels speedily 
along the ground. 
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Treating Oak to Imitate Bog Oak.— The following 
are instructions on giving to ordinary oak the appearance 
of bog oak. (1) If the articles are small, suspend them for 
a few hours in a pickle made of freshly slaked lime and 
common washing soda, 2 lb. of soda to 1 gal. ol limewash. 
If it is more convenient to apply the llguld with a brush, 
a common fibre brush will be most suitable. Swill off 
with plenty of clean water, and, when the articles are 
dry, brush over with common vinegai- before applying 
any varnish or polish. (2) Vandyke brown mixed into 
a thin paste with liquid ammonia and thinned out with 
rainwater. (3) Two ounces of bichromate of potash dis- 
solved in 1 pt. of hot water. The above will give shades 
of dark brown merging to blackness. For a black colour 
an ebony stain is advised. Experiment on odd pieces of 
wood similar to that to be treated till the desired tone 
Is obtained. 

Bevels for Hip and Valley Tiles.— A geometrical 
method of obtaining the bevels for cutting tiles to hips 
and valleys is shown in the accompanying illustration, 
and it will be found correct for any plan or pitch. 
Let ABO (Fig. 1) be the angle of the plan of the corner of 
the roof and B D the plan of the hip. Draw A D at right 
angles to AB, and then set up the pitch of the roof A D'. 



side and head are similarly treated. 'Whilst these harden 
t)ie lid is taken in hand. Returning to the carcase 
again, the varnished surface is smoothed down with 
worn glasspaper, and the' polish rubber used, this 
time with a rag covering, a few drops of glaze being 
added to impart a bright finish instead of spiriting 
out. If a particularly good surface is desired a second 
coat of varnish may be applied when the work is taken 
up the second time. This will of course necessitate the 
work being handled three times instead of twice, apart 
from the process of filling the grain. 

Furniture Woods.— For constructing a bedroom 
suite with a limited stock of tools the best hardwood 
to use is Honduras mahogany. The grain of this wood 
la fairly homogeneous, straight, and not too open; 
if the wood is dry it does not cast or twist, is fairly easy 
to work, is of good appearance when polished in its 
natural colour, and may easily be darkened to any 
shade, or, if desired, stained to imitate either rosewood 
or walnut. Of the hardwoods, oak comes next in ease of 
working and appearance, but is difBcult to keep from 
warping. Bla^k or American walnut is rather a difficult 
wood to work, and an Inexperienced worker would 
probably find it "tear up" very much both in planing 
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Draw D'E parallel to AD, making 'D'E equal to AD' as 
shown. Now project down from E parallel to AB to meet 
CB prolonged in r. Then A'FD la the development or 
true shape of the portion' ABC of the plan of the roof, 
and the bevel K 1? L that which is required, because E K 
is parallel to the horizontal joints of the tiles and EL is 
' parallel to the oblique edges meeting at the hip. The 
method of obtaining the bevel at G will be exactly 
similar to that already described. In Fig. 2 are shown the 
bevels for the valley tiles, ABO being the lines of the 
plates and B D the plan of the valley. The pitches, etc., 
as will be seen, have been set out on the same principles 
as previously described, and the bevels- obtained by 
developing portions of the roof surfaces. 

'Wood Grain Filler for CofSns.— As a wood grain filler 
for coffins melted Kussian tallow with a quantity of 
plaster-o£-Paris and a trace of yellow ochre added for 
colouring purposes will be as^ood as anything if it can 
be kept handy for use, but if the worker has to make a 
journey to the workshop and carry the materials with 
him, whiting mixed with turpentine or linseed oil. with 
the addition' of a small quantity of polish just at the 
moment of using, is a splendid substitute. The firsi} 
few rubbers of polish are applied by the polish rubber 
without a rag covering, and should be worked out fairly 
dry. The coffin, resting on ledges overhanging the 
front of the work-bench, is worked upon one side and 
the foot, and then bodied vip and a coat of varnish 
applied. The coffin is then turned ov^r and the other 



and glasspapering. Ash also is a very tough and difficult 
wood to wox'k, but when finished properly has a hand- 
some appearance. For staining purposes, there la 
nothing better than American yellow pine j it is easy of 
working, inexpensive, stands well, will stain any colour, 
polishes well, takes glue admirably, does not split, and 
its only drawback is that it is very soft and easily 
damaged ; therefore working parts should be edged with 
a harder wood, such as oak or mahogany. Basswood is 
somewhat harder, works easy, is cheap, takes stains well, 
polishes well it properly " filled," but is very liable to 
warp and twist. Cowrie, or Australian pine, is an excel- 
lent all-round wood, fairly cheap, but at times difficult 
to obtain. American whitewood, which is often con- 
founded with basswood, is a cheap but uneei'tain wood 
to handle, and requii-es considerable care in pui-ohaslng ; 
some samples will work as easy as pine, whilst others are 
more difficult to clean up than oak. White deal (spruce) 
is unsuited for furniture making, except in the case of 
table tops or shelves ; it is the cheapest wood in the 
market, but is difficult to work in oousequenoe of the 
hardness of its knots. It swells and shrinks with every 
change in the weather, polishes and stains well, and 
splits easily, 

. Saddlers' White Wax.— To make white wax as used 
by saddlers take equal quantities of wax (as used for best 
wnilB wax candles) and white lead and place in a vessel in 
an oven to melt ; regulate the stiffness by using more 
or less wax. 
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Hard Gunmetal Alloy.— A mixture of copper 90Ub., 
tin 91b., and phosphorus lib. is very hard and suitable 
for axle bearings, cogwheels, and all parts' exposed to 
much friction. The phosphorus must be added to the 
alloy in the nature oi phosphor tin, if the phosphor tin 
can be obtained of 10-per-cent. standard, which some 
maJsers guarantee ; otherwise part phosphor copper and 
part phosphor tin must be used. Taking a 10-per-eent. 
alloy of tin and phosphorus, melt the ingredients in the 
following manner. Melt QOilb. of copper in a crucible, 
and when ready add 2ilb. of tin, and afterwards TJlb. of 
a 10-per-cent. alloy of phosphorus and tin i ieeji a layer 
of charcoal on the crucible, and pour as soon as possible. 
If this alloy is too hai-d, use the following. Copper 92f lb. , 
tin 71b., and phosphorus i lb., using the phosphor-tin 
alloy to add the phosphorus, i lb. of phosphorus would be 
contained by 2i lb. of 10 per cent, phosphor-tin, so there- 
fore 4J lb. of tin would be required as well as the alloy. 

Cage for Breeding Canaries.— The drawing shows a 
single-partitioned breeding cage, 22in. long, 16in. high, 
and 12 in. deep. The cage may be made into a two-, 
three-, or more partitioned one by malsing it longer in 
proportion to the number of partitions ; practically, 
11 In. should be allowed In length for every portion that 
is to be partitioned oif. To construct the cage, a box 
should be made the required size out of l-in. or i-in. deal. 



^""i,"!^'" '* ^ ^*'^'iP °' ordinary P.O.P. The sunned piece 
of P.O.P. should be out in halt and fastened to the 
back of the frame, so that the piece of paper being 
printed will always told back on it and be easily com- 
pared for the tint. Expose to the light for a time, and 
the paper will darken down beneath each step to the 
same tint as the sunned piece or guide, the thinnest 
step, or that marked 1, tinting first. A few experiments 
will soon show which tint is suitable for an average 
negative, and this tint is afterwards used as a guide. 
Another and a better plan, but one involving more time 
and sliill, is to make a gradation scale by actual deposits 
of silver in the manner described below. Across an 
ordinary quarter-plate printing frame place a number 
of strips of card, and cut them to fit together exactly as 
shown in Pig. 2. Strips B and C hold the others in 
position. Place in the frame an ordinary slow dry plate 
with all the strips closed. Now erect the frame facing a 
candle at a distance from it of 3 ft. See that the candle 
burns steadily and is not in a draught. Draw out the 
strips one at a time in regular order, givinf' inch strip an 
exposure of 1, 2, i, 8, 16, and 32 seconds i;',..peotively. On 
development in pyro. 4gr., sodium sulphite Mgr., sodium 
carbonate 40 gr., potassium bromide * gr., and water 2 oz., 
a regular series of densities will result. , Now make on a 
film six little photographs of a clear line copy, keeping 
the impresBions at distances apart exactly equal to the 
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planed all over. The bottom part A, together with the 
centre and top bars, should be cut to width and lengtli 
»nd drilled together, so that when the wires are 
threaded through they will run parallel. The nest 
boxes are made to slide in and out, a small door opening 
to admit of their doing so. If desired, Hyde's patent 
feeders may be used instead of the round wires for the 
bottles. A wire may also be laced in the middle of the 
top and centre bar to strengthen the wirework. Before 
inserting the wire front, the box should be well lime- 
washed inside ; the outside maybe coloured or enamelled 
as desired. The cost of wire, wood, and brads should 
not exceed 3s. 6d. The wire may be obtained from any 
ironmonger, tinned wire being used as a rule. Any 
dealer in bird seed or bird requisites can supply the 
cups ; and for wood, apply to a dealer in fret-woods or 
at a sawmills. 

' Pbotograpliic Actinometer.— An actinometer is an 
instrument for measuring the actinic or chemical power 
of light. Papers such as carbon need development to 
render the picture visible, therefore some means of 
measuring the light is necessary in order to know 
precisely when the chemical change is so far advanced 
that it may be satistaetorily completed by the developer. 
To make a simple actinometer, prepare ten pieces of 
tissue paper i in . wide, the difference in the lengths of suc- 
cessive pieces being i in., so that the longest piece will be 
5 in. long and the shortest piece i in. long. Paste all the 
pieces on a sheet of glass one on the other, beginning 
with the longest, so that they form steps as shown in 
section by Pig. 1 (an old stripped negative can be used as 
the support). Then sun down a strip of P.O.P. (about 
5in. by 4 in.) to a medium tint, and tone, fix, and wash 
as usual. Write on each of the steps (using Stephens' 
ebony stain or other opaque ink) a number from 1 to 10. 
B'ow put the glass containing the steps in the frame, 



width of the strips of deposited silver. (The manner in 
which this is done is fully described in Series II., p. 168.) 
Then put the gradation scale lace up and over it the 
duplicated copy, so that one impression comes on each 
patch of density. Next place over this strip of im- 
pressions a strip of similar width of P.O.P. and expose to 
the light. The impression that must print up clearly to 
show when an average negative is printed in carbon will 
be found easily after a few trials. The simplest form of 
actinometer that will serve as a rough guide for a 
beginner is to place a strip of P.O.P. across a negative 
of similar printing density to the one in use. When the 
silver paper is lightly printed the other will be done 
also. No allowance must be made for loss in toning and 
fixing. 

Varnishing Photographic Negatives.— Negative 
varnish is used thus. Warm the negative before a lire or 
above a gas jet until just hot to the back of the hand, 
then slowly pour a pool of varnish into the centre of the 
plate, and tilt the plate to allow the varnish to flow 
gently to the top right-hand corner, next to the top 
left-hand corner, thirdly to the. bottom left-hand corner 
almost touching the thumb by which this extreme 
corner is held, and, lastly, from the bottom right-hand 
corner pour the surplus varnish gently back into the 
bottle. Drain for a few seconds and stand up to dry. 
The plate should not be rocked during the draining. If 
the varnish is so thick that it forms streaks unless 
rocked, thin with a little methylated spirit, but do not 
add too much or the varnish will chill off and dry with 
a matt surface. Varnish is generally supplied a little 
too thick for use and becomes worse as the solvents 
evaporate. After draining, dry for a few minutes with 
a slow heat. Varnishing negatives requires a little 
practice ; most operators make the mistake of trying to 
do the work too quickly. 
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Fixative for Drawings.— A fixative for pencil, chalk, 
or charcoal drawings is oompoaed of gum juniper or clear 
resin and methylated spirit in the proportion of 1 oz. of 

fum or reein to 1 pt. of spirit. As charcoal drawings are 
oo delicate and easily rubbed off for this fixative to be 
applied with a brush, the preparation is blown pn with a 
spray, which may be bought at any chemist's. It is 
advisable, when applying the fixative, to stand about 
2 ft. from the drawing, which should be set up in a 
vertical position. It the spray is held too near the 
drawing, there is a danger of blowing the fixative un- 
equally and in heavy patches, which may tend to dis- 
figure the work. A simple way to fix a pencil drawing 
is to give it a wash of skim milk. 

Photographing Distant Landscapes.— Any ordinary 
camera and lens may be used successfully for land- 
scape work. Landsoapps are usually fairly well lit, 
and therefore a smaller stop than is requii-ed for 
other work may be used; this is equivalent in many 
respects to using a proportionately better lens. A lens 
of fairly long focus (that is, a lens whose length exceeds 
the diagonal of the plate) should be used for preference, 
for with such a lens objects are represented larger and 
in better perspective. This exaggeration in perspective 
is confined to the near objects, so that if only the centre 
of the field is used, the result when enlarged will be 
Identical with a picture taken with a lens of longer focus. 
To produce good landscapes, the photographer must 
study the rules of composition and of light and shade as 
set out in Burnet's " Art Essays," Sir Joshua Reynolds'- 
" Discourses on Art," Eobinson's " Picture Making 
by Photography," etc. The photographer should 
master development and printing and be able to 




nearly the same shade as the background. A piece of 
ice placed inside a silver cup causes the surface of the 
silver to become sufficiently dull to prevent reflection. 
When the trophy presents a large space of plain metal, 
the lens should be made to peep through a hole in a dark 
cloth hung up in front of the camera, otherwise the silver 
will show on its surface an Image of the camera. The 
exposure must be calculated tor the object, and not for 
the background, and in the absence of experience is best 
found with the aid of an aetinometer. As a guide for 
future use, records should be kept of the exposures and 
of the results. A negative that is suitable for process 
reproduction should also yield a good enlargement. 
But in preparing a negative specially for enlargement, 
development should not be carried quite so far as for a 
process negEttive, and the gradations in the high lights 
should be preserved. Perfect focussing Is imperatively 
required in both cases. 

Gauges for Setting Circular Saws.— Gauges for 
setting circular saws may be made from a piece of an old 
thin hand-saw. Shapes of setting gauges are shown at 
G {Figs. 1, 2, 3, and 4). With a chisel, first cut the piece 
roughly to size, then secure it in a vice and file to shape. 
Be careful to file perfectly level, or the set will not be 
equal on each range. The parts B (Fig. 1) bear against 
the saw-plate, which Is denoted by the line L. The 
space between the plate and the gauge gives an idea of 
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expose correctly and tastefully mount and finish the 
picture. These points are of more importance than the 
apparatus used tor obtaining the picture, provided the 
camera has "the ordinary movements. In a camera 
which is lacldng in extension, something in the nature 
of a telephotolens must be used tor distant scenes. One 
barrel of an opera-glass forms a very useful makeshift 
long-focus or telephoto lens, and is suitable for dis- 
tant landscapes. Fig. 1 shows a convenient method of 
using this lens. A is a stout wire bent to form a 
clamp and easily slipped over the end of the baseboard. 
Attached to A is an ordinary screw clamp B (see also 
Fig. 2) gripping the barrel of the glasses. A small box 
with beadinig on each edge, as shown in Fig. 3, is made 
to run in the grooves of the sliding front to increase the 
extension when required. In the end of this box is a 
hole lined with black velvet into which the end ot the 
barrel fits exactly. Slip in the box front, unscrew the 
eyepiece, slip the barrel through the hole, and screw on 
the eyepiece again from the inside of th& Camera. A 
little practice will be required before the extension can 
be properly adjusted, and then a few trials will be 
necessary in order to find how much nearer to the lens 
the plate must be- moved after focussing in order to 
bring the plate into the position of the chemical focus. 
(As the lens will not be corrected for photography the 
chemical and visual foci do not coincide.) Choose a clear 
day, use slow plates, and remember that the exposure is 
less tor distant objects. 

Ehotograpbiug for Reproduction.- Fhotographsfor 
half-tone reproduction must have great contrast with 
perfect gradation, and this is best obtained by using 
slow plates such as Barnet ordinary, and developing with 
pyro-soda. A good fornula is pyro 4gr., sodium sulphite 
40gi"., sodium carbonate 40gr., water 2oz., potassium 
bromide igr. Some fairly dark blue velvet or tapestry 
forms a good background ; if tapestry is used, it should 
be artistically draped. The trophy should be placed on 
a table covered with a cloth withou); pattern, and of 



the amount of set required. The tooth is twisted until 
the point touches at S. Fig. 1 is a profile of a gauge (half 
size) suitable for saws from 16 in. to 60in. in diameter. 
Set easy to the gauge when setting the smaller saws, and 
stronger as the saws increase in diameter and thickness. 
When cutting wet or resinous timber, give a little 
stronger set. The gauge shown at Fig. 2 is suitable' for 
saws from 30 in. up to 60 in. Gauges for smaller "^aws 
should be made suitable to their diameter, thickness, 
etc. Figs. 3 and i are suitable for swage saws ; Fig. 3 for 
saws from -30 in., and Fig. i from 20 in. up to 3D in. Set 
very easy to the gauge when setting the teeth in the 
smaller saws, and on the bevelled side set stronger to 
the gauge than on the other side ot the saw. 

Glazing Drain Pipes.— Only strong refractory clays 
that will stand a high temperature are fitted for salt- 
glazing. Though the process is simple, a number ot 
experiments will doubtless be necessary before a satis- 
factory result is obtained. When the ware has beeu 
fired and the kiln is at its full heat, and the fire-holes 
are bright and clear, a small shovelful of rough, salt is 
thrown into each fire-hole, which is then banked up or 
covered over. In about an hour the process is repeated, 
and a trial drawn to see how the glaze is progressing. 
The salting is again repeated, if need be, and, when 
considered satisfactory, the kiln is given a final firing 
and allowed to cool down, a process which may take 
from twenty-four to thirty-six hours. The same amount 
of heat required to volatilise the salt would vitrety. 
ordinary red clay, with the result that the bricks or 
ware would be stuck together in 5ne mass. In certain 
yards, where the 'fireclay is of a particularly refractory 
nature, it is customary to add a small proportion of 
red clay. The proportion will, of course, vary accord- 
ing to the nature of the clay, and to ascertain it is a 
matter of experiment. The advantage of using a small 
quantity of red is that, since it will flux or vitrety 
before the white Is very hard baked, it tends to 
bind the particles in the white together. 
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Bending Lead Pipes with Bobbins.— A bobbin used 
for bending lead pipes consists of an egg-shaped piece of 
very hard wood, a little smaller in diameter than the bore 
of the pipe that is to be bent. EoUowers are small pieces 
of any kind of wood a little smaller than the bobbin. 
The bobbin is placed In the pipe and driven by a wooden 
or other kind of rod until the bend is reached. Followers 
are then inserted, one at a time, and driven by the rod 
until the bobbin has pa^ed round the bend and has 
reached the other end of the pipe. A ball of lead, bi-ass, 
iron, or other heavy material is sometimes used instead 
of the rod for driving the bobbin. The pipe is stood in 
such a position that the ball falls into the bobbiu, the 
pipe being then reversed for the ball to run out and 
be again allowed to fall ; or the ball is jerked xip and 
down inside the pipe. A rope with a knotted end is 
sometimes passed through a hole in the bobbin, and the 
free end of the rope wound round a small drum fixed on 
the end of the bench ; the small drum is turned by a 
winch handle, and the bobbiu is thus dragged through 
the pipe and removes all bruises and contracted parts 
such as at the bends. These methods of bending lead 
pipes are not at all good, as the heel of the bend is made 
thin by the bobbin, and the throat of the bend is made 
very thin, and is sometimes cut through by the rope, 
especially in pipes that have in them two, three, or more 
bends. All good plumbers condemn the use of bobbins, 
because, by the skilful use of dummies and dressers, all 
bends ean^ be so made that the thickness of the metal 
is maintained on all sides and for the whole length of 
the lead pipe. 

Gold Lining Cycle Frames.— For putting bright gold 
lines on cycle frames vrith gold leaf, a good gold size is 
necessary, and this is made from ilb. linseed oil, with 
a oz. of gum animi, the latter being reduced to a powder 
and gradually added to the oil while boiling. Boil until 
as thick as tar, and strain through a coarse cloth. . For 
use, add a little vermilion, and thin with oil of turpen- 
tine. Bright gold lines are put on with isinglass. About 
a quarter teaspoonful of fine isinglass is dissolved in half 
alcup of boiling water; then, before it is cold, fill the cup 
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similar way. Rainwater pipes, etc. (per foot run) : Add 
up the lengths of rainwater pipes, eaves, and gutters, 
and add 2ft. 6 in. for cistern heads, and 1ft. Bin. for 
shoes. Say how many brackets. Ironwork; Iron, or 
any other description of railing, is measured as square 
work. Collect the lengths by the heights ; if painted all 
round, double the dimension. All bars, brackets, etc., 
are numbered. 

Cleaning Papered Celling.— Paper that has been on 
a ceiling for years, and especially if gas-burnt, probably 
will not clean, but the following method, which answers 
for wall-papers, may be tried. With a sott-briatle broom 
remove as much of the dirt and dust as possible, and then 
rub over the surface of the paper with baker's dough ; as 
the dough gets black with the removed dirt, work the 
black part into the clean until the dough is all dirty,theu 
take a fresh piece and continue rubbing till the whole 
area is clean. 

Infants' Sewround Shoes.— Here are instructions on 
making infants' sewround shoes. First of all well 
wet the leather and then let it get half dry, secure 
one sole, grain side inwards, to thelast by four tacks, as 
A, B, C, D, and trim it up. Now remove it from the 
last and put the two pieces together, grain to grain, 
nail them on a cutting board, the trimmed piece 
on top, and cut out. the bottom piece exactly to the top 
piece. Then tack the soles on the board separately, 
grain downwards, and take a sloping piece off all round 
wie edge, as shown by the middle line E, so as tQ have 
the edge of the sole about half its original sub- 
stance. This Is best done by drawing with compasses 
a line all round about ^ in. fi'om the edge, then draw 
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with spirit of wine and strain through silk. After the 
gold leaf has been put on, run the Isinglass size quickly 
and freely over the lines with a pencil. If applied hot, 
it enhances the brightness. Gold lines put on dead with 
a gold Size or varnish are burnished with an ordinary 
agate burnisher, using a piece of thin India paper or 
sUk between the burnisher and the work, The following 
is very effective, Three lines i in. apart are put on with 
gold leaf. The two top lines are cut at intervals of, say, 
lln., and, the bottom line halfway between, as shown by 
the sketch. A little dead-black is used to cut the lines, 
and the whole is finished with a coat of Tarnish, 

Measuring Painters' Work.— The correct method of 
measuring painters' work, such as doors, windowframes, 
etc., is to measure whatever is painted, allowing all re- 
turns, panels; etc., stating the number of coats of paint, 
the finished tint, and if flatted ; also'lf in two tints. Should 
the mouldings be cut in, collect them by the foot run ; 
if clearcoled, specify the same; if on new plastered 
walls, describe the same. All painting should mean and 
include knotting, stopping, preparing, etc. Narrow 
widths under 14in., and having two edges, are cut in 
and taken by the footrun. Door faces (per yard super.) : 
Take the width of the door, including the architraves 
and returns, adding 14 in. for every panel by the height 
from the floor to the top, inclusive of architrave ajid 
any grounds. Collect the length of the iamb linings 
by the widths, adding rebates and thickness of the 
door ; if both sides of the door are painted alike, double 
the dimension. "Wainscotlngs or panelled dados (per 
yard super.) : Multiply the length by the height, and 
add lin. for all panels, etc., in height only. Window 
fronts, boxing shutters, etc. (per foot super.): Take the 
width, including the returns, dead to the walls by the 
height from ttie floor to the top, adding any projection 
that may occur ; take the height of the shutters by the 
width, adding 2ft. 6in. for the edgings inside of the 
boxings, etc. Collect the whole dimensions of round of 
elbow caps by 10 in. in width. Calculate the sash 
squares by the dozen, specifying coats ; sashes and 
frames are numbered, stating how many coats. Keveals : 
Take the heights and soffits by the foot run. Cornices 
(per foot run): Collect the round; if above 14 in. in 
girth, take them by the foot super., if under, by the 
foot run. Particularise if carved or enriched ; add one 
third. Skirtings, (per foot run) : Take the dimensions 
of the rooms, describing whether square or moulded. 
Strings of eftalrs, handrails, newels, balusters, apron 
linings, and base moldings are all pleasured in a 



another line A In. inside the first line. Make a row of 
holes, bringing the point of the sewing awl just above 
the edge of the sole ; that is, put the awl in at I?, and 
just let the point show at G. After this has been done 
to both pieces, the soles are fitted. Side linings and 
stiffeners are fitted as for other boots, in proportion to 
the size and substance of the work in hand. The soles 
are then tacked, grain down, on the lasts and the shoes 
lasted. All single-sole work is lasted inside, outside : 
for instance, the left shoe is made on the right last and 
vice versa, then, when sewn and turned, the shoes are 
re-lasied on their proper lasts, finished off, removed 
from the lasts, and socked in the usual way. The whole 
of the above, up to re-lasting, has to be done while the 
sole is fairly wet; it allowed to get dry, it must be 
damped again with an old toothbrush. 

Repairing Valve of Oil Lamp Pump.— For repairing 
the valve of the pump of a Primus oil lamp it "will of 
course be necessary to take out the valve. Examine 
the interior of the pump-barrel, and if a small flat- 
sided projection on the bottom of the pump is seen, 
that is the end of the valve; and if a long key with 
an aperture in the end, which is made to just fit over 
the projection above mentioned, bo passed down the 
pump-barrel, the valve can be unscrewed, repaired, and 
reinserted. If there is no projection, the pump-barrel 
will have to be taken out. If the part of the pump that 
projects, from the reservoir is hexagonal at the head, 
then the pump-barrel will unscrew from the reservoir, 
and the valve on the end can then be adjusted. If the 
pump is not hexagonal at the head, the lamp is of an 
early pattern, and'the pump will have to be unsoldered 
before it can be ismoved. Gently heat the pump with a 
blowpipe flame until the solder melts, then pull the 
pump out. Before commencing this operation, drain all 
the oil from the reservoir, and leave the feed-cap off 
while removing the pump, and keep the cap opening 
away from the operator while using the blowpipe, as 
the smallest amount of oil remaining in the reservoir will 
be converted by the heat applied to gas, and if the flame 
catches this a slight explosion in the reservoir will occur, 
the flame from this shooting upwards through the feed- 
cap opening. The defect in the valve may be from three 
causes: the cork washer may be worn out; the spring 
through much use may have become weak ; or dirt may 
have worked Into the valve and so rendered it unsound. 
The obvious remedy before replacing the pump would be 
to fit a hew sprlug or washer, or thoroughly to clean 
the valve. 
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American Log Cabin. — The illuetrations show 
a oomiuon form of log cabin huilt up of small 
straight tree trunks. The usual method ofjoining the 
timbers at the angles is to let the ends run over and 
notch a quarter of the thickness out of each side of each 
_ piece, as slown in Pig. 4. These logs can be further 
secured by boring with an auger through each log Into 
the last log fixed, and driving in a wooden pin. Of 
course, if nails are obtainable, the work would be 
expedited. If a chimliey is required, it should be built 
of some local stone or similar material. But American 




feed-block. The feed-block moves forward into the firing 
position, the fresh cartridge and the empty case are 
placed in the barrel chamber, and the ejector tube and 
the extractor ai-e moved upwards by the side levers 
acting on the extractor levers, the empty case remaining 
in the extractor tube and being held there by the 
extractor spring until it is pushed out by the next ease. 
Then the jib slides over the base of the live cartridge 
until the firing pin-hole is opposite the cap, and a f resb 
cartridge, automatically moved up, comes into position 
in the feed-block. The rifle-calibre Kordenfelt guns 
are fed by means of upper and lower hoppers, the 
latter being more often termed the distributors. 
They are constructed of steel plates, with the 
exception of the rear face and guides, which are of 
gunmetal. The lower hopper is placed on the gun- 
on the top of the breech cover over the carrier 
block, and secured in position, where it remains 
during the firing, by means of a spring lock. The 
lower hopper, or distributor, has a separate com- 
partment for each barrel, and on the rear face of 
each compartment is a guide for holding the 
cartridges by their rims. The cartridge lies in an 
inclined jjosition with the bullet slightly raised 
and touching the frontinnerface of the distributor. 
The upper hopper also has separate compartments, 
and is loaded from the top, a hinged cover being 
provided for the purpose. The cartridges are kept 
on the hopper by means of a catch running the 
whole of its width, in rear, at the bottom. This 
catch can be thrown in or out of position by a 
handle on the left outer side hopper. A similar 
arrangement of cateh is Used for the distributor. 
The empty lower hopper or distributor being fixed 
in its place, an upper filled hopper is then placed on 
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stoves with piping are sometimes used for the purpose. 
The roof is often formed by splitting the logs in two, as 
shown, and is covered with some kind of material (handy 
or easily obtainable) that will render the roof water- 
proof. The expedients adopted for making the inside of 
the structure draught- and waterpf oof are various, and 
depend upon the district and the resources of the 
builder. The sizes of the cabins vary according to 
requirements. , Fig. 1 represents the front elevation, 
Pig. 2 an end view, and Pig. 3 the plan. 

Feeding Maxim and Nordenfelt Guns.— The Kaxim 
and the Nordenfelt guns are automatic, the Maxim having 
a single barrel, and theNordenf elt from one to ten barrels. 
The Maxim gun is supplied with ammunition by means 
of a belt holding 250 cartridges. The belt passes through 
a feed-block on the right-hand side of the gun, and is 
caught by pawls, which hold it and pass it to the left. A 
cartridge is withdrawn by the extractor, and brought 
into line with the barrel as the extractor falls. The belt 
is furnished with projecting brass strips to show how far 
the cartridges ai-e to be Inserted, and each strip is 
thickened at the edge next the bullets, so that the cart- 
ridges may be kept parallel in passing through the feed- 
block and may lie even in the ammunition boxes. When 
the gun has fired, the recoiling portion travels forward 
and moves the upper pawls on to the feed-block slide to 
the left, and brings a fresh cartridge into position in the 
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the tojl of the lower one, and on the catch handle being 
pushed down the cartridges are released, and thus fall 
Into their respective compartments in the distributor. 
When the catch of the distributor is released a cartridge 
for each barrel falls on to the carrier block, the others 
continuing, to supply their places as soon as a vacancy 
occurs. By means of the catch the distributor and upper 
hopper can be taken off separately at any time without 
the cartridges contained falling out. This method of 
feeding is very simple and certain ; and the cartridges 
being contained in a closed case, any chance of the gun 
being fouled by dust collecting on the cartridges is 
obviated. 

Yellow Glazes for Leather.— Por bright yellow glazes 
for leather, (1) dissolve loz. of gum sandarach and loz. of 
orange shellac in i pt. of methylated spirit j then stir in 
sufficient aniline yellow {soluble in spirits) to colour. 
Strain and mix with the whites of four eggs ; apply 
quickly and evenly. If required, thin down with methy- 
latedNspirit. (2) Dissolve 12 oz. of sheUao, 2 oz. of resin, 
5 oz. of Venice turpentine, and i oz. of spirits of turpen- 
tine in 96 parts of methylated spirit ; add 1 oz. of aniline 
yellow and stir well; then pass through a fine strainer, 
when the mixture is ready for use. Apply with a camel- 
hair brush. If a light shade is required," add aniliiie 
yellow ! for deep colour add a very small quantity of 
Bismarck brown. Thin down wjtkh methylated spirit. 
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Poplar or Aspen Wood.— Aspen or poplar wood is 
wHite m colour, easy to work, and. finishes with 
a smooth, glossy surface. It Is soft, very light in 
weight, and does not hum readily. It is used for 
wooden ware, for heads and handles of house brushes, 
for shelves, boxes, and corn-bins (mice do not nibble 
It), and very frequently for partitions, stalls, and 
flooring-boards in outhouses and farm buildings. 

Colonring Cinematograph Films.— The simplest 
plan for colouring cinematograph films is to use aniline 
ayes, ^he film is stretched between two clips over 
a board having a small hole in the centre, beneath 
which is a reflector or an incandescent lamp. By using 
this device the film is in a horizontal position, and the 
light shines through the picture. Washes of the dyes 
are then applied with a brush, any excess being removed 
with the edge of a piece of blotting paper. To colour 
these films in a really effective manner requires con- 
siderable skill and patience, and the results are always 
rather disappointing. Of course, only general effects are 
aim^d at, and not minute detail. 

Concrete Bed for Engine.— In a concrete bed for an 
engine, hand holes are to be left for tightening the holts. 
The size of the bed is 54. ft. 3 in. by 9 ft. 4 in. by 6 ft. thick. 
The timbers may be fixed by providing, say 6-in. by Wn. 
uprights 10 ft. apart, let 1 ft. into the ground with 
cross pieces at the top to hold them to the gauge, as 



mass, and in such cases the statement of support will 
not hold good unless the centre of gravity point be con- 
nected with the body. In plain words, the centre of 
gravity ot any figure is that point about which the 
figure balances. The centre of gravity ot two weights, 
or areas A and B, placed I distance apart, will be ic 
distance from A when 

Svf ).JS? K® °' gravity x of a number of bodies in a 
iTi^f^^w ^i"? with regard to any point A iit one end of 
from A weight and a the distance of W 

A, ^ -'VZ + WlSli + W2Z2+ 

W + Wi + W2 + 

On this principle all cases arising in practice are worked 
put, but sometimes one method and sometimes another 
IS better suited to the particular case. 

"Excelsior" and "Pine Hair."-" Excelsior " is the 
name given to the very finely cut and ribbon-like wood 
shavings used for packing all manner of delicate objects. 
A dozen different kinds of machines are used for reducing 
the rough lumber to the fine finished product. The work 
19 carried on chiefly m America. After cutting the rough 
logs off to the right lengths, peeling the bark off, and 
chipping out all knots and discoloured places, the wood 
IS .placed aside to dry thoroughly. Meanwhile, other 
dried blocks are passed through the machines, which 
first detach broad, but thin, shavings by the operation 
of one set of knives, the shavings being conducted to 
another senes of closely set parallel cutters which split 
them up into fine threads ready for use. The first 
essentials in the manufacture of excelsior is that the 
wood should be clean-looking, and straight in the fibre, 
w J^ i-^ reason, poplar, white pine, and spruce are the 
chief timbers used. " Pine hall- " or " pine wool " is also 
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shown in the illustration, and held also by longitudinal 
pieces on the top, as partly shown ; provide 9-in. by li-in. 
boards inside the uprights to hold the concrete, and put 
the boards in as the work proceeds. When the level of 
the under side of the hand holes is reached, woodei 
boxes A B C of the required size are laid in, with upright 
boxes, say 3 in. by 3 in., to form the core for the bolt 
holes, one of which is shown in the illustration. These 
core boxes should be carefully fixed to the template or 
measurements. The concrete should be put in in layers 
not exceeding 12 in. deep, no layer to extend more than 
3 ft. in advance of the layer above. 

Kidding Water Pipes of tbe Odour of Gas.- Iron 
pipes- temporarily employed for a gas service and 
subsequently used for a domestic water supply may 
cause the water to be tainted with the odour of gas. 
The odour will probably soon disappear, but in the 
meantime a solution of permanganate of potash might 
be tried. Purchase at an oilman's a pennyworth ot per- 
manganate ot potash and dissolve it in a good pailful of 
warm water. Bun this solution through the pipes, then 
flush them with plain cold water. Do not allow any of 
the undissolved permanganate to enter the pipes, or 
further trouble will be experienced in trying to rid the 
water of the pink colour caused by the undissolved 
grains of the permanganate remaining in the pipes. 
Permanganate of potash used in this way is harmless. 
If necessary try the effect of running a pailful ot lime- 
white through the pipes. IVIake this lime-white with 
fresh (quick) lime and water; and the solution should be 
about as thick as good mUk. 

Definition of Centre of Gravity.— The centre of 
gravity may be defined as that point in a body through 
which the resultant of the gravities (or weights) of the 
parts of that body passes, in every position the body 
can assume. If the centre of gravity be supported, the 
whole body will be supported in equilibrium. But the 
centre of gravity is not necessarily situated in the solid 
portion of the body, nor enclosed by its surfaces ; the 
centre of gravity is simply the mean central point of the 



of American origin. It is a fibrous preparation of the 
long, needle-like leaves ot the true pitohplne, and of 
other pine trees that have very long foliage. The 
leaves are subjected to the action of special machines 
that clean, dress, and split up the "needles" to the 
requisite degree of fineness. The material is sold in tour 
grades. A, B, and 0, a coarser article D being used as a 
substitute for real hair in plasterers' work. The finer 
grades are used tor upholstering purposes and for 
weaving into mattings and carpets. The finest "pine 
wool," especially, is claimed to be the nearest approach 
to natural wool ever made from vegetable fibre. It 
takes and retains dyes without the need of a mordant, 
while the "pine hair" is clean and sweet, has a healthy 
balsamic odour, is permanently antiseptic, and goods 
manufactured ot it are said to be absolutely vermin- 
proof. As a bye-product in the preparation of pine hair 
and pine wool, pine dust is becoming well known. It is 
used as a fertiliser, and contains a high percentage ot 
ammonia. 

Moulds for Sealing Wax.— A brass mould for sealing 
wax is a flat block oast with depressions on the face of 
it the size of the sticks. These depressions should 
be very slightly tapered, and the casting must be 
smoothed and polished. A little oU applied by a rag 
before casting will help to remove the sticks, but the 
taper shape ot the depression is essential. The wax 
should not be hotter than is necessary. Iron moulds 
would probably do provided they are properly tooled and 
polished. The sticks are cast quite plain, and when a 
name is to be applied the sticks are laid on sheet-iron 
trays and placed in an oven hot enough to just soften 
the wax, and whilst the wax is in this condition the 
impression is produced by applying a small hand stamp 
to each stick. 
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Moonting Photographs on Flush Blocks.— Albumen 
paper Is most suitable for photographic prints that 
are to be mounted under glass on plush blocks. 
Thoroughly clean the glass support and lay over it a 
thin sheet of perfectly flat metal i in. smaller each way 
than the glass. This metal will form a mask for the 
centre of the glass and leave a clean edge, when a brush 
charged with oil colour is run around the glass. Varnish 
when dry. (The better plan is to purchase these glasses 
ready prepared. They can be had in set sizes of any 
dealer in photographic materials, and are known as 
opaline glasses.) Place the glass in warm water, and 
nmke up a 5-per-cent. solution of No. 1 gelatine and keep 
it warm. The pi'int, which must be trimmed somewhat 
smaller than the glass support, is, together with the glass, 
placed in this gelatine solution. The print and the glass 
are immersed in the gelatine, are brought into contact 
under the surface, withdrawn, covered with a sheet of 
rubber backing, and stroked into close contact with a flat 
squeegee. See that no air bells {which show like bright 
specks from the front) appear on the print ; if any are 
found, sti-oke them out by gentle pressure with the 
squeegee. When dry, back the print with a sheet of 
waterproof backing paper, sponge off the gelatine from 
the front of the glass (using warm water), and, alter 
again drying, the opaline is ready tor glueing to its 
support. 

Perforated Window Blinds.— Window blinds in wire 
gauze or perforated zinc are made as shown by Figs. 1 
an d 2. A light mahogany frame fits into the opening of the 
sash frame between the beads, the latter being usually 
liin. wide, so that the blind frame from the face to 
the outer edge of the capping should measure li in. The 



Rose madder, crimson lake, Venetian red, hght red, 
vermilion, yellow ochre, cadmium yellow, Naples yellow, 
raw sienna, burnt umber, warm sepia, cobalt, Prussian 
blue, ivory black, and Chinese white, ^ut different 
artists will obtain the same effects with different mix- 
tures. Sets of colours for photographic work can be 
obtained of any large artists' colourman.. A popular- 
method of colouring is not proper pamting, but 
merely a trick of dabbing over solutions of aniline 
dyes. 

Fixing Kitchener and Hot-water Pipes.— 

The manner in which a kitchener, with hot watertosink 
and bath, is fixed, is shown by the accompanying illus- 
trations, of which Pig. 1 illustrates the range, boiler, 
and pipes in elevation, and Pig. 2 the range in 
plan. The flues of kitcheners vary a little in size 




FIG 1 . .V. - 

Perforated Window Blinds. 

moulding on the inner edge or next the glass should be 
cut in between the sash stiles. The blind is fixed by two 
blind bolts, one at each end of the capping, the bolt 
shooting into the bead on the sash frame. For panels, 
either gauze or perforated zinc is used, preferably the 
latter, especially when writing is to be done on the 
panel. 

Taking Apart Shuttle Bace of Sewing Slachine.— 

To take apart and, after it has been cleaned, replace the 
shuttle race of a ginger sewing machine it is necessary 
merely to remove the race from the machine and then 
take out the two screws on the back. The shuttle is 
put in with the race, and it is only necessary to have 
the needle-bar at the top of its stroke when the shuttle 
(if put in the race with the point about level with the 
centre of the top part of the race) will slip into place 
quite easily. To adjust the height of the needle-bar, fix 
it so that when at Its lowest point the eye of the needle 
is just above the shuttle driver. 

Testing Brazed Joints of Cycle Frame.— 

Cycle -frame tubes could be tested by standing on the 
pedals, but this is not an absolute test. A top brazed 
joint— that is, one in which the brass has not run into 
the joint, but only round the top— would probably stand 
any amount of pulling or twisting; but the vibration 
while riding would crack the brass— the joint not being 
solid— and the tube would naturally come out of the lug. 
The only way to be sureof a good brazed joint is to clean 
the parts, peg, heat sulBoiently, and see that the brass 
runs into the joint, and that it is filled up, making the 
two parts solid. 

Colouring Gelatino-chloride Photographic Prints. 

-For colouring gelatino-chloride prints so as to leave 
them glossy like ordinary unooloured prints, it is usual 
to employ ordinary water-colours mixed with gum 
to match the surface of the print. Dissolve a tew 
lump& of gum arable by gentle heat in a small quan- 
tity of water, filtei% and add thiato the paint employed. 
The following is a fairly complete equipment of colours. 
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Fixing Kitchener and Hot-water Pipes. 

according to the sizes of the ovens and the flrOj but 
the back upright flues may be safely made the same 
size as the dampers sent by the range maker. The sides 
of the ovens nearest the fire are arranged differently 
in difi:erent ranges, some having an iron plate reaching 
from top to bottom, the upper part of the plate having 
a ledge for the fire-brick to rest on ; in other ranges this 
division ihust be built up in 4J-in. brickwork. The flues 
over the tops of the ovens are about 2i in., and down 
the outer sides of the ovens are about Xi in., but both 
these are controlled by the castings. The flues under 
the ovens are about 3 in. The sizes of the boiler and 
the cylinder depend on the requirements, also on the 
size of the fire. The cylinder system of apparatus is 
shown, but the tank system is sometimes preferable if 
the water supply is regular. 

Coke Breeze Bricks.— Breeze bricks of the unbaked 
kind may be made of coke breeze and Portland 
cement, in the prgportions of 2 parts breeze to 1 
IJii't cement, made in a mould and left for seven or 
eight days to set. If baked, clay and coke breeze in 
equal proportions should be carefully mixed, placed in a 
mould, air dried, and then burnt in akiln in the ordinary 
way. ■ - 
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Shampoo Staiid.-The simplest shampoo stand Is a 
very large wash-basin with marble top, or a basin and 
top in one piece of earthenware, supported on a stand 
or on a bracket fixed to the wall. The basin should haTe 
a plugged and grated waste-outlet and an overflow arm. 
The waste-pipe should he trapped and fixed to discharge 
into a gulley-trap outside the shop. Hot and cold water 
should be supplied, the hot water from a tank with 
circulation pipes, to a boiler, or from a heater. The 
shampoo-cock should be made so that the supplies ot hot 
and cold water can be regulated. A short flexible hose- 
pipe and rose or spreader should he attached to the 
cock. The whole ol the fittings can be bought much 
cheaper than they can be made. 

Plait Mm.-Figs. 1 and 2 show elevations of what is 
commonly known. as a plait mill, used in rustic districts 
where straw plait is made, to roll or "mill "the straws 
to make them pliable. Beech is suitable for its construc- 
tion, but the screw is boxwood. The handle and rollers 
may be prepared by a local turner, if the maker has not got 
a lathe. All joints must be paihted with white-lead, red- 
lead, and linseed oil paint, and all parts where friction 
occurs are blaokleaded. The stiles A are IJii- by 3 in.. 




and are placed 51 in. apart, and chamfered and rounded 
at the top and bottom. The front one is 1ft. Sin. long, 
and the back one, which is fixed to the wall, is 1 ft. 7 in. 
long. The rails Bare tenoned into the stiles with lin. 
tenons (see Pig. 1) which project 1 in. in the front, the 
end being chamfered ; they are fd,stened with hardwood 
pegs, and the top one is tapped to receive the tightening 
screw C which presses on the cross piece D. This again 
slides in a slot E, lin. deep and 1 in. wide, and presses a 
hardwood block P which also slides in the slot, .^the 
bottom of the block being hollowed to suit the spindle of 
the top roller. There is a block on each side. The 
rollers G are of 3-in. sycamore with 1-in. spindles s those 
of the top roller are lin. long, but the bottom one is 
carried out 2Hn. beyond the stile,_and to it the handle 
is fixed, the end being left square. The sweep is 10 in. 
long, li-iu. by IJ-in. stuff being used, and the handle is 
6i in. long, including tenon, and lin. by lin. in section. 
The Bweep and handle are fastened by pegs. 

Black Varnish for Iron Castings.— There is difficulty 
in obtaining or mixing preservative preparations for 
new iron castings, but the following may be used with 
advantage on all kinds of new castings, drain pipes, and 
ornamental ironwork exposed to atmospheric influences. 
Melt 12 gal. of coal tar in a copper or other suitable 
vessel heated to about 250" F., then sprinkle 3 lb. of 
quicklime into it while constantly stirring, add 7 lb. of 
coal-tar pitch and 2 lb. of resin, and stir continually 
until the latter is dissolved; then add 3 gal. of boiled 
linseed oil, stir well and pass through a strainer, when 
the composition is ready for use. The addition of lime 
drives away or neutralises any free acid in the tar, which 
would eventually have a corrosive action on the iron. 
For heavy castings, a method often adopted is to place 
sufficient of the preparation in a suitable tank, which is 
heated to 200° F., and the castings are dipped into the 
tank by means of overhead travelling cranes or pulley 
blocks. Another method is to heat the castings slightly 
and dip them into the preparation which is cold. The hot 



castings turn the var^nish thin, and it readily enters the 
pores of the frou. The preparation in a few hours dries 
hard with a good gloss, which is tenacious and not 
brittle. It may be used cold and applied with a brush, 
provided a small quantity of coal-tar naphtha and lamp- 
black is added, but it should on no account be heated 
after adding naphtha, which hastens the drying some- 
what, whilst the lampblack gives it better covering 
properties. It then dries with a good gloss in about 
three hours, and may be found useful where a quick 
finish is required. 

Bending Cycle Handle-bars.— A cycle handle-bar 
IS cut with a hack saw or tube cutter, then 
loaded with caster's fine dry sand, and the ends are 
plugged up. Mark with chalk where the bend is 
required, or fix a stop on the bending block, heat to a 
dull red, and draw round a grooved bending block of 
the required shape. A bar could be altered in this way, 
made narrower, or turned up, etc., without the block. 
Heat in the right place, hold the end in a tube clamp, 
bend one side as required, and then the other to 
correspond. The tube must be packed tight with sand 
otherwise it will buckle. When bent cold, the tube is 
filled with pitch, or a flexible mandril is passed through, 
and drawn round a bending block. 

Mould for Plate Spelter.— A mould made to the illus 
trations (Figs. 1 and 2) will probably answer for casting 
re-melted scrap zinc into cakes of spelter. Scrap spelter 
is generally smelted, with other material containing ' 
zinc as ore or refuse, in a reverberatory furnace in 
quantities of several tons at a time. The mould is 
of iron, flat, open-topped, with raised letters on the 
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Fig 2 
Mould for Plate Spelter. 

bottom, which are reproduced on the plate of spelter. 
The size of the mould varies, some plates being 
about 15 in. by 10 in. by It in. thick, others of crown 
spelter being about 24 in. by 9 in. by J in. thick. The 
thickness of the iron in the mould need not be more 
than li in. at the bottom by 1 in. at the sides. In the 
illustration the cup at the side is for pouring the metal. 
If the metal is quite clear and free from dross, it can 
be poured into the open ingots and give a good top 
surface. Great care is needed not to overheat the metal 
to the point of volatilisation. 

Wax Solution for Glazing Prints.— In a waxing 
solution for use in glazing photographic prints the 
kind of wax used is not of much importance, but 
white wax is generally employed ; the quantities are also 
open to considerable variation. Shred up some white 
wax and dissolve it in a suflicient quantity of benzole or 
turpentine ; wax 10 gr., benzole 1 oz., are good proportions. 
Moisten a flannel with the solution, rub the print evenly 
all over, and finish by polishing thoroughly with a dry 
cloth. 

Bleaching and Blocking Panama Hat.— For 
bleaching a Panama grass hat, it first should be 
thoroughly washed by passing it several times through 
a hot soap solution, and then rinsed in hot soft water. 
Bleachingmay best be performed by sulphurous acid a,a 
follows. Hang the damp hat by a cord high up inside a 
large box or barrel which should be placed, inverted, in 
the open air over a small heap, say loz., of powdered 
sulphurs set fire to the sulphur by means ot a red hot 
poker, and rest one edge of the box or barrel on a brick 
so that air may reach the sulphur and keep it burning. 
After bleaching, the hat may be rinsed again in hot 
water to remove the excess of acid. Blocking should be 
done on blocks, but may be carried out by dipping the 
hat in a weak size made from white gelatine and, when 
nearly dry, ironing with a warm iron covered with linen 
on any support that may be handy. 
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Hardening Face of Steel Hammer.— To harden a 
caat-steel hammer so that the centre of the face will be as 
hard as the edseg, heat the face to a cherry red, and see 
that it is the same heat in the centre as at the ed^es. 
Then, when cooling the face in the water, keep moving 
it about until it is quite cold s brighten it up with a rub 
stone and let down to a deep straw colour. 

Birdcage Support.— The accompanying illustration 
shows a useful and ornamental birdcage support. First, 
a length A of tin. quartering is required, and its edges 
should be planed off till the section is a perfect octagon. 
A disc of wood B, lOin. in diameter,, screwed on the 
b9ttom, with four small feet, forms' the base. A disc c; 
Sin. in diameter, is screwed on the top of the column, 
and a hole drilled through this and into the column to a ' 
total depth of 6 in. to admit the upright D of the top 
portion. On four ajdes of the column ornamental pieces, 
or fretwork, should be fastened, and the top triangular 




Birdcage Support. 

portion is also made of carved wood or fretwork, sup- 
ported on a triangular upright, the bottom of which is 
rounded to iit in the hole in the column, but not 
fastened. A hook E is screwed Into a small triangular- 
shaped piecfe of wood to hang the birdcage on, and to 
which the three top pieces are fastened. The whole 
stand inay be made In any of the usual cabinet woods, 
and it should be stained and varnished to match the 
furniture. 

Artists' Oil and Water Colours.— To manufacture 
artists' oil colours from raw materials requires 
special knowledge and apparatus. The simplest 
and cheapest method is to obtain the colours in 
their pure state, dry, from a colour manufacturer 
and grind them under a pestle and mortar, a palette 
knife on a marble slab, or through a small hand- 
power cone paint mBl, using as a medium for the 
dark colours raw linseed oil, and for the light or delicate 
colours refined linseed or poppy oil, which would not 



affect or change the delicate colours. In each case the 
pigments should be ground perfectly fine and free from 
gnt, and a small sample thus ground should be rubbed 
out in an almost transparent layer on apiece of ordinary 
sheet glass, when the fineness of the pigment mai^ easily 
be determined. The oplours are then placedln collapsible 
tubes, which keep them in their paste state. The cost 
of the dry colour will vary according to the class of pig- 
ment required.' For water colours, the pigments are 
obtained as above and ground in water in which a little 
gum arable has been dissolved, about 1 oz. to 1 pt. of boil- 
ing water ; they are then placed in wood or brass moulds 
of various dimensions, and dried in a warm atmosphere. 
Some makers place their water colours in a. moist state in 
collapsible tubes, this method being much better than 
the iblock colours, as they are always moist, ready for use. 
The following Is a list of colours usually found on an 
artist's palette board. For red : vermilion, carmine 
madder, light or^ Venetian red. For yellow ; yellow ochre-, 
Jemon yellow, oi-ange cadmium. For brown : burnt 
sienna, raw and burnt Turkey umbers, sepia, Vandyke 
brown. For blue! cobalt, Prussian and ultramarine 
blues. For black: ivory black andlampblaok. For white: 
flake white and zinc white. Comprehensive formulae 
for mixing the various tints and colours will be found 
on p. 31. 

Boring Holes in Birdcage and Aviary Con- 
struction.— Fig. 1 shows the kind of bit that is used for 
making the holes : the small round piece of metal A is 
soldered to the bit to prevent it penetrating into the wood 
too far and making the holes too large. Bands for 
birdcages are made as follows. The wood, which may 
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Fig. 3 
Wooden Bands for Birdcages and Aviaries. 

be either mahogany or deal | in. In thickness, is planed 
up, then a metal guide (Fig. 2)- Is tacked on the edge 
and the holes are drilled in the wood through the 
metal guide: This is then takeji off and a band Is cut 
off the wood, using an ordinary mortise gauge having 
the point knocked . out and a small blade Inserted. 
After cutting off the band, on examination it will ba- 
found thit the bit has pierced the wood sufaciently far 
to mark the holes for tiie next baud to be bored. Fig' 3 
shows the wood with the first band bored, the dotted 
lines Indicating where the cutting gauge will out It off 
for the first and second bauds. For - a metal gulden 
procure from a case maker an inside metal band ; this 
will have the holes punched in at the proper distances, 
and may be had almost any length. 

Fixing Soles to Rubber Boots.— A cement that has 
been found very satisfactory for fixing soles to rubber 
boots IS made as follows. Solution (1), chloroform 
280 parts, masticated indlarubber 10 parts. Solution (2), 
Indiarubber 10 parts, resin i parts, Venice turpentine 
2 parts, and oil of turpentine 40 parts. Dissolve solution (1) 
by mastication. For solution (2), melt the finely divided 
rubber in the resin, add the Venice turpentine, and 
finally the oil of turpentine; use heat ft necessary. 
Mix the two solutions together finally. Saturate a piece 
of Imen with the cement and apply to the part pre- 
viously coated with the cement ; as It dries apply more 
as required, and finally bring the two parts together. 
The following Is a simple preparation for repairing 
rubber shoes. Pour 12 to U parts of carbon dlsulphlde 
over 2 parts of rubber cut into small pieces ; let the 
IS???^ containing the above stand In a water bath at 
m" F. until the solution is effected. The solution is of a 
paste-like consistency, and to prevent it hardening too 
rapidly reduce It with a solution of rubber and colophony 
in oil of turpentine. ' To prepare this, melt at a moderate 
heat 1 part of rubber, and add to It i part of colophony ■ 
then add the required quantity of oil of turpentine and 
thoroughly incorporate. 
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Gilding Cardboard Mounts.— For gliding the edges 
of cardboard mounts a laying press, a steel scraper, and 
a burnisher are used. The cards are knocked up evenly, 
placed between gilding boards in the press, and screwed 
up Tery tight j the edges are then scraped smooth with 
the scraper. A preparation of Armenian bole and black- 
lead is then brushed over the edges, When dry, they 
are treated with size composed of white of egg beaten up 
to which water is added— one egg to 1 pt. of water. 
The sisie is put on with a broad camel-hair brush. 'While 
still wet, the leaf gold is laid on and allowed to dry 
thoroughly, after which it is burnished. 

Splicing Wire Rope.— Wire rope is spUeed in one of 
two ways accordingto the illustrations below. The short 
splice is used when bulge or bunch is not of consequence 
in cases of moderate stress; the long splice ensures 
uniform diameter and no diminution of strength. Hemp 
and wire ropes are spliced in the same way, except that 
in the latter the splice is longer. For making a short 
splice, unlay the three or six strands, as the case may 
be, for from 6in.tol2in., the actual distance depending 




prepared by mixing 8 lb. of rye flour into a batter tree 
from lumps with 1 gal. of cold water ; then add steadily 
3 gal. of boiling water, constantly stirring ; after which, 
ilb. of powdered resin should be gently sprinkled in, a 
little at a time. Should the paste become thick when 
cold, thin as requii-ed with hot water. This is a good paste, 
and may be used for hanging heavy wall-papers or leather. 
The following are the ingredients for the well-known 
Venetian paste. Fish glue 8oz., cold water 16 oz., 
Venice turpentine 4oz., rye flour 21b., boiling water 
Igal. Dissolve the glue in a glue pot with the cold 
water in a water bath or over a flre ; then stir in the 
Venice turpentine. In another vessel dissolve or make 
a batter of the rye flour with 2 pt. of cold water, 
then add while constantly- stirring the boiliug water. 
The contents of the two vessels should now be stirred 
well together. This makes a paste that is very tenacious, 
and, owing to the Venice turpentine in its composition, 
will make the paper adhere firmly to any painted surface. 
Linorusta^ Walton may be hung with a paste made by 
dissolving with boiling water lib. of best Scotch glue 
and 'adding to a paste made from 31b. of best flour; 
apply it very thick, and in a warm room. 

Setting Out Five-centred Arch.— The accompanying 
diagram shows how to get the radius points for a flve- 
centred arch. Draw the springing line of the arch of the 
required span A B ; divide this line into five equal parts, 
as numbered. With a radius equal to the span describe 
arcs intersecting at E, and from the intersection draw 
lines through each side of the central division. Then 
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on the size of the rope and the required strength of the 
splice. Open out the strands and place them together in 
alternate positions, as shown in Fig. 1, this operation 
being known as "marrying" the ends. Pass each 
strand over and under the next strands, three, four, or 
six times in succession. Fig. 2 shows the interlacing of 
the opposed sets of strands once before the rope is pulled 
taut. The letters show the positions of the individual 
strands. Now grease the strands, make a way between 
them in the rope by thrusting in an iron marlinespike 
(Fig. 3), then pull the strands as tight as possible and 
roll the splice between boards or under foot so that the 
diameter may be increased as little as possible. For 
making the long splice, unlay the strands in the two 
rope ends for a considerable distance, and lay the one 
set of strands A (Fig. 4) in the groove left by unlaying B. 
When a suflioient length has been treated by unwinding 
and unlaying all the strands in succession, unite the 
ends by thrusting them through openings made by the 
marlinespike, as in ordinary splicing, and then the splice 
being very long will be scarcely perceptible. The rope 
ends are held in their sockets by pins. 

Paste for Wall-papers.— Elastic or pliable paste 
for wall-paper may be made as follows. Take 8 oz. of 
ordinary starch, 3 oz. of white dextrine, 22 fl. oz. of cold 
water, 2 oz. of borax, 6 oz. of glycerine, and 1 gal. of boil- 
ing water. Mix the starch and dextrine with the cold 
water to a batter. In another vessel dissolve the borax 
in the boiling water, then add to it the glycerine ; then 
" add gradually to the starch whUe constantly stirring, 
when it will turn into a translucent paste. This paste 
will not crack, but is very pliable ; and may be used with 
advantage where flexibility is required, as on expensive 
papers. Strong adhesive paste for heavy papers may be 



with a radius equal to three divisions draw arcs inter, 
secting as shown, and from the Intersection draw lines 
through the end of the next two divisions. The small 
circles show the centres for describing the five curves 
in the arch. Draw first from the centre the curve at 
A up to the dotted line, then continue the curve from 
the centre P up to the next dotted line, and from E up to 
the next, then from G to the next, and from D to the 
finish. 

Removing Gold Faint. — To remove gold paint, 
melt 3 parts of American potash and 1 part of un- 
slaked lime in 10 parts of water. With this, paint the 
articles I'epeatedly by means of an old paint-brush 
until the gold paint softens, then wash In hot water 
with a sponge. Another method is to rub the surface 
well with benzine an^ a little finely powdered pumice- 
stone, and afterwards well wash with strong soda water. 
Care should be taken not to allow the first-named pre- 
paration to come in contact with the clothes or hands, 
as it is of a burning nature. 

Restoring Colour of Maclcintosli.— In the case of a 
black mackintosh having turned a greenish hue, 
the original colour can be restored in the following way. 
Make two solutions. For one solution boil 4oz. of 
logwood chips with 1 pt. of water, strain, and make up to 
Ipt. again, and add about 1 drachm of carbonate of 
ammonia. For the other solution, dissolve 2oz. of 
sulphate of iron and J oz. of sulphate of copper in 1 pt. of 
water. Having both solutions warm, sponge the mack- 
intosh first with the logwood solution, and when it is 
nearly dry sponge with the sulphate of iron solution. A 
second treatment with the logwood solution following 
the iron solution may render the mackintosh blacker. 
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storing Varnish in Barrels.— Varnish when stored in 
barrels should never be moved about, lor the foUowmg 
reason. After standing a lew days there falls to the 
bottom ol the barrel a sediment which consists ohieny 
of particles ol manganese driers and reluae ol the gum. 
inown in the trade as varnish loots. When this has 
settled, il the barrel is disturbed by shaking this sedi- 
ment mixes with the varnish and turns it streaky and 
unfit 1 >T high-class work, as the varnish when applied 
over white or any delicate tints clearly shows the 
laulty varnish by brushing up in dirty irregular 
patches. The idea prevalent among users ol varmsh 
that unless the sediment he mixed into the varnish it 
loses its drying properties is quite a mistake, as the 
sediment is simply the spent drying agents and reiuse 
Irom the gums used in the manufacture ol the varnish. 
This sediment can only be removed by allowing the 
varnish to repose or by passing it through a filter 
press. A method ol removing the varnish Irom barrels is 
'to place or screw a treacle tap about 2 in. from the 
bottom ol the barrel, so that the varnish will run clear 
ol the loots, then place on a stand and allow to repose 
some time belore using. 

Lamp Shade.— Fig. 1 shows a lamp shade trimhied 
and Fig. 2 the frame. The stretchers will be 6i in- long. 




formerly. ITowlayon a sheet ot paper with the hoieo, 
placing the smooth edge close to the joint at the back (H 
the leaf ; over this lay a sheet ol waste paper, and rub 
over the whole surface with the liand to ensure the new 
covering sticking to-the leaf. All the leaves are treated 
in the same manner, and the album is closed up an(? put 
under a heavy weight or in a copying pi-ess until dry. 
The edges ot the leaves must then be trimmed with 
- scissors or a sharp knife. 

Octagonal Table.— The wood of the octagonal table 
shown in elevation by Fig. 1 Is aU of i-in. thickness, the 



Fig. 2 
Lamp Shade. 

and the rim 5 ft. 4 in. For trimming, 34 yds. of sateen 
silk, and the same quantity of lace, will be required. 

Kepairlng Fhotograpli Album.— For repairing or 
adding to albums it is not possible to buy papers 
already cut, as, owing to the many different sizes 
and positions of the openings, etc., it would be im- 
possible to keep a stock. However, should the 
worker wish to out the papers himself, the following 
hints may be useful. First procure some good white 
paper ; a printing paper will be best, a useful size beihg 
demy, and of this about 24 lb. to the ream is a good 
quality. Cut up a number of sheets a little larger than 
the leaves of the album, and with one of the edges 
straight and smooth. Ifext make a template ol sheet 
zinc of the size ol the present openings in the album 
leaves ; or if the openings are the ordinary cabinet or 
'carte-de-visite sizes, procure glass cutting shapes from a 
dealer in photographic materials. Get also a large sheet 
ot zinc or glass for cutting on. Take a sheet of paper 
and mark with a pencil the position of the opening, 
measuring with compasses from the back edge ot the old 
paper and the top edge of the leaf, and making the 
marks on the new paper from the smooth edge already 
mentioned. Then place the template to the lines and, 
having the zinc or glass sheet below the paper, out round 
the shape with a sharp knife. Go oter the album leaves and 
tear away the old paper Irom the holes so as to expose the 
cardboard underneath, taking notice where the paper 
has been pasted to the board. Alter all has been made 
as smooth as possible, fasten on the new paper with 
flour paste of such consistency that it will work easily 
with a brush, pasting over the cardboard and taking 
care not to cover any part where paste had not been 




. Fig. a 
Octagonal Table. 



most suitable being oak or walnut. The top A (Figs. 1 
and 2) is made from a piece 20 in. square, and the rails B. 
shown in plan in Fig. 2, which is a section on X X (Fig. 1) , 
are llin. long by ifin. broad, and are fastened together 
by a half-lap joint. On the ends of these rails dovetails 
C (Fig. 1) are out, into which the legs fit. The top is held 
by screws, which go through the rails, and the octagonal 
tray D, which is cut from a piece 9 in. sq., should be 
placed about 12 in. from the bottom of the legs. It is 
held in position by screws E, which go through the two 
ends of each of the four supports or brackets. The 
edges of the top can be chamfered or rounded, or a mould- 
ing may be run on them, as desired. The tour legs are 
301n. long by 2iin. broad, tapering to Uin. The method 
ol marking out the octagonal top is indicated by dotted 
lines in Fig. 2. The supports for the tray may "be made 
Sin. long by li in. broad, and the spread ol the tegs at 
the bottom may be 22 in. 

Removing Mercury from Watcb and Case- 
Heat will drive off the mercury from the works and 
case of a silver watch, but cannot be applied to the 
movement without spoiling it. The movement will 
therefore have to remain as it is; no particular harm 
will be done. The ease can be taken to pieces and 
the parts heated separately. It will then want well 
buffing with rottenstone and polishing with rouge. 
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Cream Paste for Calf Boots.— For a cream paste for 
caJf box boots, procure 1 lb. of curd soap, ii pt. of water, 
2 lb. or beeswax, 2 lb. of oil of turpentine, and colour 
as desired. Cut up the soap and dissolve it in water by 
boihng; then dissolTe the wax In the turpentine by 
heating the two together, and slowly pour this into the 
soap solution, briskly stirring the mixture until it is 
cool and creamy. The above can be made into any 
colour by placing aniline dyes in the water before adding 
the soap. 

Repairing Cracked Oven.— The cracking of a cast- 
iron oven often is brought about by the oven being 
screwed up or fixed too tightly so that there is no give- 
and-take to the movements of expansion and contrac- 
tion. All good ranges now have wrought-iron ovens. 
Covering the crack with a plate of iron bedded with 
putty, then screwing on, will make a lasting job. If the 
crack is not easily got at, then a sound, if not good- 
looking, job can be made by plasteiing over the crack 
or fissure some fire-resisting cement such as Pnrimachos 
cement. 

Hardening Bushes for Mail Patent Axles.— 

For hardening or chilling the inner face of a cast- 
iron bush for a mail patent axle, make the iron core 
or chiU as shown by the accompanying sketch; 
do not make it exactly parallel, but slightly 
tapering, say ^ in. in a foot. For forming the recess 
in the box that holds the oU, make a ring of sand 
to the size required, using a flat open core-box. Before 



■'-' OI 



::7Cji 



Hardening Bushes for Mail Patent Axles. 

putting the iron core A in the mould, coat the cbre with 
hot tar, then place the ring of sand in position as shown 
by the dotted lines ; place it in the mould ready for 
casting the box. When the metal has been run into the 
Mould, it will be^ found that the coat of tar gives a 
certain amount of clearance to the iron core, so that it 
3an be driven out without the risk of breaking the 
casting. 

Tinting Paints and Colours.— The following list is 
useful when preparing tints and colours. As there is no 
standardisation of colour, the following proportions are 
given as made from the finest quaUty of paints and_ 
colours; where cheaper qualities are mixed the quan- 
tities of the ingredients should be varied to suit, and 
many who prefer to mix their own particular shade or 
colour, or who do not care to stock a large assortment 
of colours, will find it easy to compound whatever shade 
they require from the following comprehensive formuiaa. 
Whites: Pure white, equal parts white-lead and zinc 
white; translucent white, white-lead 1 part, barytes 
10 parts ; fiake white, pure English white-lead ; Cremnitz 
white, pure zinc oxide 100 parts, ultramarine 1 part; 
permanent white, finest barytes 200 parts, blue 1 part ; 
transparent white, oxide of zinc 1 part, barytes 20 parts ; 
and clear white, white-lead 300 parts, ultramarine 1 part. 
Yelloics: Primrose, pale zinc chrome; lemon, lemon 
chrome ; "buttercup, middle chrome; canary, white-lead 
10 parts, lemon chrome 1 part; old gold, white-lead 
6 parts, ochre 12 parts, middle chrome 3 parts ; trans- 
parent yellow, yellow ochre 1 part, barytes 10 parts ; 
golden ochre, yellow ochre 5 parts, lemon chrome 2 
parts i cream tint, white-lead 100 parts, Italian ochre 
3 parts ; light stone, white-lead 100 parts, yellow ochre 
6 parts ; middle stone, white-lead 100 parts, yellow ochre 
la parts ; dark stone, white-lead 20 parts, yellow ochre 
12 parts, raw umber i parts, Venetian red 1 part ; light 
oak, white-lead 6 parts, yellow ochre 6 parts, Venetian 
red 2 parts, umber 1 part ; dark oak, white-lead 2 parts, 
yellow ochre 3 parts, Venetian red 1 part, umber 3 

?arts ; buff colour, white-lead 100 parts, yellow ochre 
parts, middle chrome 1 part; roman ochre, yellow 
ochre 50 parts, turkey umber 3 parts ; ash colour, white- 
lead 50 parts, raw umber 5 parts, yellow ochre 1 part ; 
maple colour, white-lead 100 parts, yellow ochre 3 parts, 
raw umber 1 part ; amber colour, burnt umber 3 parts, 
middle chrome 3 parts, orange chrome 8 parts; copper 
colour, white-lead 103 parts, middle chrome 19 parts, 
Venetian red, umber, and green, 3 parts each; leather 
colour, white-lead 20 parts, yellow ochre 5 parte, Venetian 
red 2 parts ; bronze yellow, white-lead 10 parts, lemon 
Chrome 4 parts, raw umber 5 parts; golden yellow, 
middle chrome 16 parts, yellow ochre 1 part ; Italian 
yellow, yellow ochre 14 parts, burnt umber 1 part ; hay 



colour, white-lead lOD parts, yellow ochre 4 parts, raw 
umber 4 parts, deep green 1 part ; and limestone colour, 
white-lead lOOparts, yellow ochre 1 part, raw umbei: 1 part, 
iieas; Maroon, Venetian red 2 parts, iudian red 4 parts, 
lampblack 1 part ; tuscan red, rose pink 2 parts, Indian 
red 4 parts ; light Indian red, Venetian red 1 part, Indian 
red 3 parts; deep Indian red, Indian red 5 parts, lamp- 
black 1 part; oriental red, rose madder 2 parts, orange 
lead 1 part ; turkish red, pale vermilion 4 parts, mahogany 
lake 1 part ; mauve tint, white-lead 6 parts, prussiaii 
blue 2 parts, madder red 1 part ; violet tint, french ultra- 
™arine 14 parts, crimson lake 3 parts ; lavender tint, 
white-lead 100 parts, ultramarine 3 parts, madder lake 

1 part; lilac tint, white-lead 100 parts, ultramarine 1 
part, rose madder 1 part ; terracotta, white-lead 2 parts, 
Venetian red 1 part, burnt sienna 1 part; salmon, white- 
lead 40 parts, golden ochre 5 parts, Venetian red 1 part ; 
bright orange, orange chrome 1 part, orange lead 2 parts ■ 
mahogany, orange chrome 10 parts, burnt sienna 3 parts, 
white-lead 1 part; brick colour, Venetian red 2 parts, 
white-lead 1 part ; rose tint, white-lead 16 parts, crimson 
madder 1 part ;^ orange red, orange chrome ; iudian pink> 
white-lead 100 parts, Indian red 3 parts, rose madder 1 
part; light pink, white-lead 100 parts, rose madder 4 
parts, vermilion 1 part ; flesh colour, white-lead 50 parts, 
yellow ochre 2 parts, burnt sienna 1 part ; purple tint, 
white-lead 1 part, ultramarine 1 part, mdian red 1 part ; 
and cherry red, rose madder l"part, vermilion 2 parts. 
Blues; Pure blue, zinc white 20 parts, English ultra- 
marine or cobalt blue 2 parts ; sky blue, white-lead 300 
parts, cobalt blue 1 part, Prussian blue 1 part; misty 
blue, white-leild 50 parts, ultramarine 10 parts, burnt 
umber 1 part ; opaque blue, zinc white 1 part, french 
ultramarine 1 part ; sea blue, white-lead 16 parts, ultra- 
marine 3 parts, raw sienna 2 parts j turquoise blue, white- 
lead 20 parts, ultramarine 2 parts, light green 1 part ; 
deep blue, prussiau or ultramarine blues ; blue black, 
ivory black 40 parts, Prussian blue 3 parts ; royal blue, 
white-lead 1 part, ultramarine 15 parts ; azure blue, whilJe- 
lead 150 parts, Prussian blue 1 part ; oriental bine, white- 
lead 100 parts, Prussian blue 9 parts, leraon chrome 1 
part; greyish blue, white-lead 20 parts, prussiau blue 

2 parts, ivory black 1 part ; and sapphire blue, zinc white 
4 parts, Chinese blue 1 part. Greens : Olive green, white- 
lead 12 parts, yellow ochre 4 parts, ivory black 1 part ; 
sage green, white-lead 30 parts, light green 2 parts, burnt 
sienna 1 part; middle chrome green, lemon chrome 1 
part, middle chrome 1 part, Prussian blue 2 parts ; pale 
emerald green, white-lead 2 parts, emerald green 1 part ; 
sea green, white-lead 100 parts, deep green 4 parts ; bottle 
green, light green 6 pai-ts, lampblack 1 part; pea green, 
white-lead 100 parts, lemon chrome 1 part, light green 
13 parts J oriental green, white-lead 2 parts, lemon chrome 
2 parts, umber 1 part; blue green, deep green 7 parts,. 
Prussian blue 1 part; myrtle green, white-lead 20 parts^ 
middle chrome 7 parts, ivory black 1 part; bronze green, 
middle chrome 2 parts, raw umber 5 parts, burnt sienna 
1 part ; pale green, zinc green 4 parts, zinc white 5 parts ; 
grey gfcen, terra verte 10 parts, raw umber 1 part, white- 
lead 1 part; citron green, white-lead 40 parts, middle 
chrome 3 parts, ivory black 1 part ; and water green, 
white-lead 50 parts, deep green 2 parts, yellow ochre 10 
parts. Browns: Golden brown, white-lead20 parts, yellow 
ochre 3 parts, burnt sienna 1 part ; snufE brown, white 
lead 9 parts, orange chrome 1 part, burnt umber 2 parts ; 
foliage brown, Vandyke brown 2 parts, burnt sienna 
1 part ; coffee brown, burnt umber 9 parts, yellow ochre- 

4 parts, Venetian red 1 part; cocoanut brown, burnt 
umber 4 parts, yellow ochre 1 part, white-lead 1 part ; 
amber brown, burnt umber 9 parts, middle chrome 5 
parts, Venetian red 3 parts ; walnut brown, burnt umber 

5 parts, raw sienna 1 part; Italian brown, Vandyke 
brown 4 parts, raw sienna 1 part ; pale brown, white-lead 
4 parts, burnt umber 1 fart ; stone brown, burnt umber 
10 parts, golden ochre 1 part, burnt sienna 2 parts ; deep 
fawn, white-lead 10 parts, burnt umber 4 parts, ochre 
1 part ; purple brown, Indian red 8 parts, burnt umber 

1 part, black 1 part ; coach brown, Indian red 5 parts, 
ivory black 2 parts ; orange brown, burnt sienna 5 parts, 
orange chrome 4 parts ; light drab, white-lead 50 parts, 
burnt umber 12 parts, ochre I'part; deep drab, white- 
lead 20 parts, burnt umber 14 parts, ochre 2 parts ; fawn 
tint, white-lead 60 parts, burnt umber 5 parts, yellow 
ochre 3 parts ; light stone, white-lead 20 parts, Italian 
ochre 1 part; tan colour, white-lead 20 parts, burnt 
umber 6 parts, burnt sienna 3 parts, and yellow ochre- 
2partsj Greys: Pure grey, rawturkeyumberl part, ivory 
black 1 part, white-lead 40 parts ; light french grey, white- 
lead 200 parts, ivory black 2 parts, blue 1 part; pearl 
grey, white-lead 50 parts, Venetian red 2 parts, deep green 

2 parts ; dove grey, white-lead 50 parts, ultramarine blue 
4 parts, ivory black 1 pai't ; lead colour, white-lead 100' 
parts, ivory black 8 parts ; and slate colour, white-lead 
100 parts, ivory black 3 parts, ultramarine 1 part. 
Blacks: Purple black, lampblack 5 parts, rose pink 1 
part ; blue black, ivory black 20 parts, Prussian blue- 

3 parts ; jet black, ivory black 10 parts, umber 1 part, 
Prussian blue 1 part; and olive black, vine black 2ft' 
parts, yellow ochre 1 part. 
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Wax Moulds for Plaster Casts.— WaX moulds are 
made from equal parts of pure 'beeswax and pow- 
dered resin. With wax of very good quality the pro- 
portion of resin may he doubled. A poor wax will 
he improved by the addition of a little tallow. 
The mixture should be slowly melted over the Are, and 
allowed to become slightly cool before using. The 
safest way is to melt the wax and resin in the same 
manner as glue is melted, that is, by placing them in a 
jar or pot surrounded with boiling water. For taking a 
•mould from a plaster original, the plaster is well 
saturated with water to prevent the wax sticking. 
When as much moisture as the plaster can contain has 
been absorbed, the surplus water on the surface of the 
plaster should be wiped off with a sponge, and the wax 
cai^efnlly poured over. The plaster need not be coated 
with snellac, but.it soaking in water is objected to, a 
coat of parafttn oil in which a little white wax or stearine 
has been melted can be applied. 

Portiere Rod.— In Series I., pp. 125 and 145, are two 
designs showing hqw to fix up a portiere rod, and the 
following Is a description of another portifere rod 
device (Fig. 1). It works with the door, backwards 
and forwards as the door is opened or closed, and 
consists of a bracket (Pig. 2) cut out of mahogany 1 in. 
thick. Sin. wide at the top, and 61n. long, and screwed 
to the moulding. on the door frame, hanging side. 
A. piece of iron is bent to shape (Fig. 3), and is screwed 




Fig. 2 f"° ^ 

Portiere Rod. 



to the door 2 in. from the shutting stile. A rod of wood, 
bamboo, or iron is cut 3 in. longer than the distance 
between the outside of the mouldings, and a hole is 
bored with a red-hot nail in the case of the wood or 
bamboo, or drilled for iron at liin. from one end. In it 
works a screw, with the head filed off; this screw is 
fastened in the top of the bracket. The curtain is hung 
on rings, the two end ones being fastened to the rod 
by wires going through or round the rod to prevent 
them falling off In working. 

Holes in Plaster Cast.— These are caused by bad 
casting. Only a small quantity of gauged plaster snould 
be poured into the mould to begin with, and this should 
be sufaeiently liquid to be shaken or blown into the 
smallest markings. "When filling ui? any of these air 
holes the spot should be soaked with water before apply- 
ing the fresh plaster. If this is not done the east will 
absorb the moisture from the newly applied plaster, 
preventing its proper setting and rendering it liable to 
crumble away. 

Cycle Transfers.— The usual method,of making trans- 
fers for cycles is by the lithographic process, and bronze 
powder is used. The design is drawn and put on the 
stone ; sometimes a number of stones will be neeessai'y 
to complete the design, as each colour must have a 
separate stone ; when bronze enters into the design, this 
is printed first. The design is rolled over with Varnish 
instead of ink, and an impression taken on paper which 
is dusted over with bronze. The bronze sticks to the 
vaj-nished impression and the surplus is wiped off, 
leaving the impression as solid as if it had been done 
with gold leaf. The design may be finished with this one 
printing, or other colours may be added. If a large 
number of transfers are required, it is usual to print 
several on one sheet of paper at a time and cut them up 
afterwards with a shaped cutter, which is simply a steel 
punch taking the conformation of the design. These , 
transfers are printed on a thin paper which is afterwards 



coated with a special mucilage. A cover paper is also 
gummed over the printed sheet to protect the design. 
When applying the transfers to the cycles, the thin 
paper is damped and placed in position and rubbed gently 
but firmly to ensure Van transfer adhering. After this is 
dry the cover paper is damped, and if properly done it 
will slip or peel oft, leaving the transfer in position on 
the article. ' 

Cramping up Mitred Picture-frame Joints.— For 

cramping up a picture-frame which has halved and mitred 
joints (see Fig. 1) a simple apparatus is shown in plan 
and perspective by Figs. 2 and 3 respectively. Out out a 
piece of wood as B, taking care to have the angle as near 
a right angle as possible, and screw this to a base piece 
A. Prepare a piece of wood as ,0 j for many cases it Will 
be better for this to be rebated as shown by dotted 
lines in Fig; 3, so that it may fit into the rebate of the 
frame. Now take a third piece, which should be of hard 



Cramping up Mitred 
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wood, and round one end as B. Make a hole in the 
centre of the round and Insert a screw in the base piece. 
It will be noticed that when the frame is adjusted, and 
■0 and D are placed in position, as indicated by the 
arrow, the frame will hold two parts of the joint tightly 
together. To prevent B springing back, a bradawl should 
be inserted as shown in the illustration. By simply 
altering the position of the screw of D, the apparatus 
can be made to suit varying sizes of mouldings. After 
the glue in the joint has become hard, the joint may 
be further secured by a screw from the back.' 

Acid for Testing Alkali. — For determining the 
strength of alkali employed in starch manufacture decl- 
normal sulphuric acid is used ; it is shortly described as 



i^ acid, and contains 4'9 grammes of real sulphuric, acid 

in 1 litre \ 1 o.c. of this acid = 'OOig gramme sulphuric 
acid, and- also = '004 gramme of caustic soda. To prepare 
the acid, 30 c.c. of the concentrated acid are diluted to 
1 litre with distilled water, to form an approximately 
normal solution ; a measured portion (say 10 c.c.) of this 
acid is precipitated by barium chloride, the bariuni 
sulphate produced is washed, collected, dried; ignited, 
and weighed, and from its weight the amount of 
sulphuric acid in the diluted acid can be calculated. 
The decinormal acid may then be made from this acid 
by diluting it until it is strictly normal, and then 
diluting this normal acid 1 in 10— that is, 1 part of 
acid to 9 parts of water. ' 
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Removing Iiime Deposit from Iron Pipes.— There 
Is no practical way ot remoTing lime deposit from 
iron pipes, and with boilers all that can he done is to 
open them and chip out the lime with a chisel. It has 
heen stated that making the pipes red-hot aud hammer- 
ing them will loosen the scale, but to do this they must 
be taken out, and in the end new clean pipes would cost 
no more. There are "boiler fluids" sold which, when 
boiled up in the boilers and pipes, soften the deposit, 
but do not remove it ; it must be scraped out. The only 
practical recourse is to put new pipes in, and the larger 
they are the longer they wUl go without renewing. 

Blackboard.— Figs. 1 to 3 show the oonsti-uotion of a 
clamped blackboard. The material generally used is 
best pine, free from knots and with a close grain, the 
usual thickness in the rough being about lin., which 
works down when finished to abo^t tjin. The board 
would have to be formed by jointing up two, three, 
or more 11-in. boards, depending, ot course, upon the 
particular size required. The best job results if these 
joints ai'e ploughed and a cross tongue is inserted, all 
the joints being glued, ot course. When the glue 




but it should be as large as possible, as, unless a side- 
ways movement is given to the barrel, the tune is played 
in one revolution of the barrel. If two or more tunes 
are on one barrel, they should be about the same 
length, as the same mechanism that turns the barrel 
also works the bellows. There should be a smaU space 
unpinned so that the organ is supplied with wind before 
any of the pipes are expected to sound. The barrels are 
made of 1-iu. pine, sti-ipsot which are joined together 
on a pair ot octagonal ends, which may be made of well- 
seasoned mahogany, and on these ends the axles or 
pivots are lixed. The joints of the strips must be good 
and well glued, and the whole is then turned in a lathe 
to a true cylinder and covered with cartridge- or drawing- 
paper. If the barrel is put in place and made to turn 
round, the ends of the levers which come in contact 
with the pins can be made to trace lines rouud. the 
barrel, giving the lines on which the pins will be 
placed. Suppose the tune has sixty-four bars ot music, 
then the barrel will have its eiroumfereuce divided into, 
say, sixty-six parts, on two of which there are no pins. 
Each bar will be divided into parts according to the 
music. The best way to do this will be to set out on 
a band of paper 1 in. wide what may be 
called the time scheme ot the tune ; make the 
bars equal, and glue the ends together. Turn 
a disc of wood, mount the strip of paper on 
the edge, temporarily fix this on the barrel, 
and the time may be divided by moving 
the barrel through the same space. The time 
disc may be used many times with paper 
divided according to the requirements of 
each tune. The use ot a lathe with a 
divided headstockwill be better than the disc. 
Pins are used for short notes, but long notes 
require staples, the length of the middle part 
of which depends on the length ot the notes. 
If a minim requires J in., a semibreve will re- 
quire i in., and so on. To put two or more 
tunes on one barrel requires an arrangement 
by which the barrel is shifted so that the pins 
do not come in contact with the levers, and 
the barrel can then be set out again as before. 
On the axle will be cut a gi-oove parallel with 
the axis, so that the sliding can only take 
place at the end ot a tune. The unpinned 
space will then be under the levers, and sliding 
motion can be made without inj nry to the pins. 
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becomes hard, prepare the clamps. These are usually 
about 3 in. wide. Then tenons and hauncliiugs at each 
end of the board should be set out and made, after 
which the mortises in the clamps should be made and 
the inner edges ploughed to receive the haunching (see 
I'ig. 3). Next glue the mortises and tenons and fix the 
clamps by wedging the mortises and tenons together, 
after which each surface should be planed oft true and 
smooth. 

Hardening Clock Pinions.- Clock pinions may be 
made of mild steel and case-hardened, preserving the 
bright surfaces by packing them in a box with the 
hardening material, and cooling without contact with 
the air. But this process will not ensure that they keep 
straight and true any more than making them of cast 
steel and hardening them in the ordinary way will. It 
is only constant practice that enables a workman to 
harden a pinion and keep it true, and nearly all pinions 
go a little out and have to be straightened by hammer- 
ing. After hardening, each pinion requires trueing 
separately. 

Barrel for Tbree-octave Street Organ.— The length 

ot a barrel for a three-octave organ will depend on the 

' number and spacing of the levers to be lifted. The length 

of the tune will suggest the circumference of the barrel, 
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Spongy Brass Castings.— Spongy castings are prob- 
ably caused by lack ot finish in the moulds. Make 
the moulds in the usual manner with the moulding 
sand well rammed down. A quantity of new red sand 
should, however, preferably be mixed with the ordinary 
sand because old sand does not hold together so well as 
new sand. See that the two faces of the mould (that is, 
the she side and the peg side) are well dusted with facing 
sand, consisting of flour charcoal mixed with one-tenth 
its volume of iine sand, and also that the outside of the 
two faces are covered with parting sand so that the 
moulds may be placed together without fracture. This 
parting sand may consist ot powdered firebrick waste. 
When the moulds are ready -they must tae allowed to 
stand against the core stove to dry, otherwise blow-holes 
will be caused by the steam evolved when tile hot metal 
comes in contact with the damp sand. Experience alone 
can enable the operator to decide when the metal is at 
the right heat for casting; as a matter of preference, 
the metal should be too hot rather than too cold, 
although too great a heat is undesirable. Cover 
the metal with a little flour charcoal. Half new 
metal should be used in each heat so as to keep a uniform 
working alloy. If the f urnae&is pulling too fiercely the 
draught must be restricted, otherwise the metal will 
lose a considerable amount of its zinc, as this metal 
volatalises when heated much above its melting point. 
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Setting Out Pattern for Pipe Bend in Six Pieces.— 

When working patterns for pipe bends to be made in 
six pieces. It should be understood that the methods 
adopted give only a very near approximation to absolute 
aocuvaoy, as, owing to the amount ot hammering the 
metal has to undergo, the stretching and tucking when 
hollowing vary with the quality of metal used, its thick- 
ness, and also the method adopted for working it. Com- 
mence by di-awing the side elevation (Fig. 1) to the 
desired size, then drawlihe semicircles representing the 
half plans or sections of the base and mouth (Pigs. 2 and 
3). Next divide the throat curve (Pig. 1) into three equal 
parts, as D, D', etc., and also divide the outside curve A A^ 
similarly. Join A' D' and A^ D». Find the centre of each 
of these lines and draw the semicircles shown, and it will 
be near enough for all practical purposes to assume that 
these semicircles are halt the true shape of the section 
on their respective lines. Now divide each semicircle 
into three equal parts, and from each division point 
draw lines at right angles to each section line. To lom 
each section line at the points B C, B' C, JS=CS B^ C'', draw 
a curve through the points just mentioned as shown, 
and the two curves formed would represent the seams on 
the side ot the bend. Next bisect D' D» on the throat ot 
the bend, and also A' A'^ on the outside curve similarly j 
draw a straight line through the division points found, 
and produce W to join the ground line at P. w ork the 



the curve being joined to' B and B' respectively. For 
the throat pattern, reproduce the throat curve DD^ to 
start the pattern (Fig. 5). Place the division points p', p' 
and also the centre point upon it, then work in precisely 
the same manner as for the pattern (Fig..4), using the 
lengths from the elevatfon o C C^ 0» to obtain the pointa 
on the outer curve. Then join CD and C'D;'. In this 
pattern the throat curve would be lengthened, and the 
outer cui-ve slightly diminished in length in the work- 
ing, and allowance is made for this at each end of the 
pattern by the line drawn as shovfn. 

Harness Dressing.— The following is a recipe for a 
black dressing lor harness, to be applied with a sponge. 
Mix together molasses 8 parts, lampblack 1 part, sweet 
oil 1 part, gum arable 1 part, isinglass 1 part, and 
water 32 parts, all by weight. When- cold, add 1q2. ot 
spirit of wine. If the preparation is hard when being 
used, place the vessel containing it in hot water to get 
thoroughly warm. In warm weather this is not neces- 
sary. Add 1 pt. of turpentine after all the other ingre- 
dients are well mixed, but before putting in the spirit of 
wine. 

Removing Faint and Varnish.— The foUpwingrare 
lor removing old paint and varnish. (1) Dissolve 3ib. of 
caustic soda in igal. ot water, then stir into it ZlD. oi 
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pattern for the centre piece B C, B' C' first, and to do this 
divide one-third of each semicircle into four equal parts. 
Take two divisions from the small semicircle at the base, 
and set these off on each side of the centre line of the 

_base (Fig. 1) to give the points, &c; take divisions from 
IJie semicircles at A', A'', A' and set off similarly to give the 

- points b' b'' b^ c' & c^ ; curves drawn through these points 
would be the side pattern. To draw the top pattern 
(Fig. 4) , first reproduce the curve BB' with the division 
points B'B'' in position upon it, take the distance QP 
from the ground line (Fig. 1) and set off from Q (the 
centre of the lower curve. Fig. 1) as QP (Fig. 4). Bisect 
the distance B'B'' (Fig. 4),andalinexlrawn fromPthrough 
this division "point would be one drawn at the same angle 
on the pattern as the line drawn from P on the elevation. 
Take a length slightly less than \p-^ (Fig. 1) and set off 
li'om the curve on the centre line of the pattern (Fig. 4) 
to give the point E ; take E A' from the elevation and set 
it off on each tideofE, then with the length b'c' from the 
elevation and B' on the pattern as centre, cut the arc 
first drawn to give the point A'. Take V-c^ from the 
elevation, and B=* on the pattern as centre, and cut the 
arc drawn to give the point A". Take the division A^ A^ 
on the elevation as radius, and with A^ on the pattern as 
centre draw an arc; with \fi c' from the elevation as 
radius and B' on the pattern as centre, cut the arc 
drawn to give the point A'. Transfer A' A to the lower 
end of the pattern similarly, using b c from theeleva^ 
tion as radius, and B on the pattern as centre, to obtain 
the point A. Join A B and k? B^, and draw an arc through 
AA'A'A'to form the pattern. When hollowing this 
pattern the outer curve would shrink in length, and 
allowance' is made for this by the length beyond the 
points A and K', the point mai:king the allowance on 



quicklime. Sufficient silicate ol soda or waterglass ' 
should now be added to form a paste. (2) Dissolve in an 
earthenware jar equal parts of soda crystals and quickr 
lime in water, then add sufficient flour to form a paste. 
(3) Mix together in a stone bottle equal parts of spirit 
of wine and turpentine, then add a small quantity ot 
carbonate ot potash and stir well. Kub the varnish by 
means of an old piece of rag, afterwards washing down 
with soapy water. Finally, rinse down with cold water. 
The two first-named preparations should be rubbed over 
the work by means oi an old paint-brush, and allowed to 
remain until the paint softens, when it may easily be 
I'emoved by means of a knife, or by scrubbing with cold 
water. These preparations burn ; they should not be 
touched with the hands.- ' 

Colouring Tiles.— For colouring brown roofing tiles a 
permanent dark grey the following preparation is found 
to make an excellent covering ; it is not affected by at- 
mospheric influences, and is quite watei-prool when hard. 
Dissolve 91b. ot casein and 21b. of borax in 2 gal. ol 
boiling water, then stir in 4 lb. of newly elaked lime, 
afterwards adding sufficient finely powdered whiting to 
form a wash or paint. The wash or paint should then be 
tinted to the required shade ot gcey by adding in vari- 
able proportions lime blue, lampblack, and umber. 
Apply two coats with a whitewash or distemper brush. 
A little boiled oil may be added to make the wash adhere 
more firmly. Even in exposed places this wash will last 
tor a considerable time. A cheaper wash, but not such 
a reliable one, is made by mixing any quantity ol glue 
size and water, and add to it 4 parts of slaked lime and 6 
parts Portland cement. Colour in the manner already 
described, and add a little boiled oil. 
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Solvent for Gelatine.— To disBOlye gelatine in a 
fluid thafwiU evaporate quickly, use the following 
method. Place loz. of gelatine in a wide-mouthed bottle, 
add 2 oz. of water, and place aside for twenty -four hours, 
•Bhen the water will he absorbed and the gelatine will 
have swollen up. Place the bottle in a pan containing a 
little cold water, and heat up gradually to boiling point ; 
when the gelatine is hot, remove the bottle, and add 
methylated spirit very gradually, stirring well in. The 
methylated spirit should be added very carefully, as too 
much of it will precipitate the glue and render it stringy 
and tough. The mixture may be made more fluid, if 
desired, by first adding water and afterwards spirit, 
keeping to the proportions found best in the first trial. 

Hardening Glycerine,— Grlycerine may be hardy|f d 

. by mixing it with its own volume of water and l^n 

making it into a paste with plaster-ot-Paris. It is also 

stated that gl.vcerine may be hardened "by mixing it to a 

paste with litharge. 

Hot-water System.— Among the hot- water systems 
of heating buildings are the one-iiipe, two-pipe, and over- 
head systems, and there are modifications of each of these 
systems. The high-pressure system is another method, 
but in this case a coil Is fixed in the furnace and a boiler 
Is not used. The accompanying illustration shows a 
typical two-pipe low pressure apparatus in which the 




Hot-water System. 

heat is distributed by radiators. In certain buildings 
large pipes are used as a heat radiating surface. With 
the apparatus here shown, one or more flow pipes proceed 
from the top of the boiler and take a convenient course 
to reach the radiators, having a gentle rise all the way. 
The return pipes are usually run close beneath' the 
flow pipes, as shown. The radiators are on branches 
from the two pipes, as irldicated. The circulatory 
movement of the water is in the direction of the 
arrows. From one of the high points of the apparatus 
a steam pipe is taken, terminating at some point above 
the level of the cold-water cistern. The cold supply is 
a pipe coming direct from a cold cistern down to the 
boiler, either entering the boiler at a low~point or join- 
ing a return pipe close to the boiler. The cold cistern 
may be that which supplies the whole building with 
water; but should the highest radiator be two or 
three floors below thii cistern, then a convenient and 
desirable arrangement may be the placing of a small 
intermediate cistern just above the level of the highest 
radiator, and feeding from that cistern. Sometimes the 
intermediate cisterns are hand-fed, sometimes they 
have water laid on, with a ball valve. 

Preparing Brickwork for Signwriting. — Any 

small defects or cavities in the brickwork should 
be filled with the oil cement described below, 
which dries hard like flint in a few hours, and will not 
crack or faU from the walls. Mix together into a paste 
with boiled oil 7 lb. of clean sharp sand, 21b. of slaked 
lime, 2 lb. of litharge (powdered) ; rub the holes with raw 
oil and use the paste as a mortar. After the paste has 
thoroughly hardened, apply a coat of raw oil over the 
wall that is to be painted, rubbing well into the brick- 
work until all suction is stopped ; then apply a coat of 
fenuine white-lead mixed with equal parts of raw and 
oiled oil and turpentine 1 part, with a little patent 
driers; a little black paint may be added if the ground 



coat is to be of a dark colour. The worlc may then pro- 
ceed in the usual manner. That the priming coats 
should be built up and prepared from the best materials 
and with the utmost care is a matter of great import- 
ance, for on this careful preparation the durability of 
the subsequent coats of paint depends. The walls 
should be perfectly dry before the work is commenced, 
and each coat of paint should be allowed to dry hard 
before the next coat is applied. 

Cement for Felt and Cork.— For fixing a felt and cork 
covering witli a cement that is pliable and can withstand 
reasonable heat and dampness, shoemakers' paste can be 
used, or a thick flour paste (as used by paperhangers for 
hanging heavy papers) to which has been added one- 
third its bulk of freshly made glue, may also be used. 
The^ollowing recipe can also be recommended. Clear 
gum arable 8 oz., fine starch 6 oz., white sugar <t oz. ; 
pulverise and dissolve the gum in IS pt. water, mix the 
starch and sugar in the gum solution, then boil the 
whole in a vessel suspended in boiling water (glue-pot 
fashion), stirring and cooking till the mixture becomes 
clear and of the consistency of thick gum. A lump of 
camphor or a few drops of oil of cloves may be added to 
serve as a preservative and also to impart a pleasant 
odour. 

Penny-in-the-slot Sweetmeat Machine.— The illus- 
tration-shows one of the simplest penny-in-the-slot ar- 
rangements in use. The sweets are stored at ]? ; a hollow 
II in the drawer D enables the bottom packet to be 
drawn out. The drawer is locked by the catch C on the 




Penny-la-the-slot Sweetmeat Machine. 

trigger B. To unlock the drawer, a coin is passed down 
the shute A, and, its weight i-esting on the trigger B, lifts 
it. Thedrawer can then be pulled out. This allows the 
trigger B to fall stiU farther, and the coin drops into the 
till E. The shute A should be made to take the coin 
exactly, and the trigger B to require the exact weight of 
the coin to re.ease the drawer. This makes fraud more 
difficult. 

Photographic Carbon Transparencies. — The 

carbon process, is oeitainly the most beautiful of 
all methods of photographic printing. The objection 
to the single transfer process is that the image is 
reversed. This is of little account with many outdoor 
scenes, and still less in the case of a trans- 
parency that may be viewed from either side, such 
as when the views on glass are to form panels in a 
window. The colour chosen tor a picture is a matter 
for Individual taste, but a warm sepia is very good. 
To make the transparency, coat the glass with^a lu per 
cent, solution of gelatine and immerse in the bieliromate 
bath (aS^percent. solution of potassium bichromate) ; 
dry, and expose to the light freely. Expose the carbon 
tissue under the negative (which must be safe edged) for 
the time indicated by the guide negative or by an actino- 
meter. Now immerse glass and tissue in cold water 
until the tissue straightens itself, then bring both films 
in contact under water, remove, adjust in position on 
the glass, and stroke into close contact with a flat 
rubber squeegee. When partially dry, place in warm 
water, and as soon as the gelatine commences to ooze 
out at the edges, strip oft' the first paper, leaving the 
bulk of the tissue on the glass. Lave with the warm water 
until the correct density has been obtained, then rinse 
and immerse for a few iniuutes in a satuiated solution 
of alum, and finally wash for halt an hour. A specially 
heavy tissue is made for transparencies, and this should 
be printed rather deeper than usual. 



36 



Cyclopaedia of Mechanics. 



Tar for Wood Outbuildings.— Goal tar gives far 
tetter results on wood than Stockholm tar, as it dries 
harder and is more durable it mixed properly. The fol- 
lowing makes' a good tar varnish, and is an excellent 
preservative tor wood. Coal-tar Ditch 3 lb., coal tar i lb., 
boiled oil 4 lb., coal-tar naphtha IJ gal., and parailln oil 
14 gal. Melt tlie pitch, then mix in the tar and oil; re- 
move the mixture well away from fire, and allow to cool 
somewhat, then add, while constantly stirring, the 
parafRu oil, following with the naphtha. This prepara- 
tion dries hard and glossy in about six hours, and coots 
only a triiling sum per gallon. 

Child's Cot.— I'igs. 1 and 2 illustrate a simple and in- 
expensive cot If t. 2 in. long and 2ft. 1 in. wide; it may be 
made of ordinai-y pine or, it preferred, in hard wood. 
The four corner posts A are It in. sauare, all the top 
rails B are U in. wide by i in. thick, and the bottom rails 
C are liin. square. The ends, sides, and bottom are 
made separate for convenience when not in use. The 
side rests on the bottom, two screws being put under- 
neath and holes bored in the bottom for them. Then 
the screw plates (Fig. 3) are let in the corner pillars in 
the top corners, and the whole, when screwed up, is very 



foot or pad of cotton-wool. The brilliancy of the gold ia 
increased if hot water is poured over It, the water 
burnishing it as it Hows. Places where the gold is to 
remain must be carefully gone over with a writer's 
pencil, and any colour mixed with varnishaud japanner's 
gold size of a consistency that can be easily worked. 
When the work has attained sufficient hardness it can 
be ti'immed up with the point of a penknife, guided by 
the edge of a lath or, straightedge, the wliole carefully 
cleaned with water, and the background painted any 
colour that may be desired. 

Soling and Heeling Riveted Boots. — Hiveted 
boO|ts to be repaired should first be put into a flat 
vessel of water for about fifteen minutes, in sucli 
a manner that the water does not reacli the uppers. 
Onmaking out at the expiration of this time, do not 
immediately remove the old leather from the under 
leather, but allow the boots to dry slightly. When 
judged ready for removal, place the boots on an iron 
last and prise up the old leather, commencing at the 
toe, with a small chisel ; the portion thus separated can 
then be seized with a pair of pincers and peeled 
gradually away, care being taken to press down the 
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firm. All the uprights are {in. wide by I in. thiclt. Fig. 4 
illustrates the bottom. The outside framing is li in. by 
Jin., and the laths are liin. by Jin. ; the two long ones 
are stump-tenoned into the outside frame and screwed 
through. The others are lapped into the top of the 
frame. Pig 5 shows the method of fixing the upright. The 
bottom is -fixed with four of the screws and plates (Fig. 
3), whiohare tapped Jin. When finished, give the cot two 
or three coats of paint (French grey looks well), screw 
four brass knobs on the posts, and castors on the 
bottoms if desired. 

Gilding on Glass.— In writing on glass, the first con- 
sideration is that the glass must be cleaned thoroughly 
from all grease and dirt, and then polished with a little 
French chalk or whiting. Whatever design is to go upon 
the glass must be reversed, as the gilding is done upon 
the back of the glass. The size is made from a small 
quantitjiof isinglass dissolved in boiling water, carefully 
strained, and a little spirit of wine added to it. It is 
impossible to sive the quantity of isinglass required, 
but when made It is well to try the' size upon a piece of 
glass. If it works sluggishly or does not look clear, it is 
loo strong, and should be weakened by the addition of 
water. It too weak, it does not bind the gold sufficiently 
to the glass, and the brush passing over the gold to fix 
it will partly destroy the eitect. The size is flowed on 
the glass from a wide sable or camel-hair brush, and the' 
gold is placed on the fluid size. It must be laid with a 
gilder's tip and cushion, and cannot be worked directly 
fjcom the book, as it is done on japan size. When the size 
has dried, the glass may be lifted up and the face care- 
fully looked over, and It the gold has not covered all the 
letters or ornament, the weak places must be gone over 
lightly with the size, and gold laid on where necessary. 
When dry, the gold may be rubbed over with a hare's 



under leather with one hand, whUe pulling the remains 
of the outer with the other, to prevent the entire sole 
being pulled away from the uppers. In some cases it 
is next to impossible to prevent some parts of the under 
leather being pulled loose ; securely rivet these before 
proceeding. Clear the under sole of loose nails, etc., 
placing small patches over any boles or much-worn 
portions, these being held in position by the new 
leather sole. The new leather must first be-soaked in 
water, afterwards dried, and beaten evenly on a flat 
iron with a hammer. When thoroughly dry, and made 
supple by the beating, cut the leather roughly to the 
shape of the boot and attach it to the under leather 
with four rivets, one on each side, one near the toe, 
and one under the ball ot the foot. Pare away the 
leather towards the waist of the boot with a sharp knite, 
or the leather may be filed down with a coarse rasp. 
Mark out a line round the sole, about i in. from the edge, 
to show where the line of rivets should run, make the 
holes with a pointed awl, and rivet tke sole securely. 
Pare away the rough -edge of the new sole, leaving as 
broad a welt as may be desired. Now rasp all over the 
completed sole to get an even surface, working from 
the waist ;bowards the toe ; afterwards sandpaper to 
obtain a smooth surface. Heel-ball must be rubbed 
round the edges to blacken them, and these smoothed 
out with a warm iron. A gloss to finish is obtained by 
rubbing from toe to waist with a cloth over the thumb. 
The heel is renewed in exactly the same manner 
as the sole, the rasping being done from the waist out- 
wards. The tools required are an iron last, an awl, a 
shoe-maker's knife, hammer, rasp, and glazing iron, the 
whole costing some few shillings. The leather for a 
pair of soles and heels costs from nlnepence, this being 
the best leather, of English tannage ; and J-in. rivets, 
brass for the sole, iron for the heel, cost about one penny. 
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Casting Metal Bust.— Obtain a brass mould of the bust 
desired in two parts ; let these be smooth and well finished. 
Before casting, the moulds must be heated nearly to the 
temperature of the metal beln^ used. Well black the 
two parts ot the mould with a mixture of lampblack and 
turpentine, and fix together. Run the melted alloy into 
the mould till it is neai-ly full, and when a sutticient 
thickness ot metal has solidified, rapidly turn the mould 
over and allow the stiU liquid metal to run out. The 
inside ot the mould may be burnished to remove rough- 
nesses it desired. On taking the mould apart the figure 
will be found smooth and fine in detail. The best alloy 
to use consists ot about 91 parts ot tin to 9 parts of anti- 
mony. After a little practice these castings can be 
turned out rapidly. If necessary (which will easily be 
seen after casting a few busts) add to the alloy a little 
bismuth, not exceeding 1 per cent. This increases the 
fluidity ot the metal. The ousts can be finished under 
the polishing bob. 

Cramping up Boards.— Fig. 1 illustrates a satisfactory 
method of cramping up glued and jointed boards by 
means ot rope and blocks. The wood blocks A, about 
4 in. long and liin. square, are placed on the edges ot 
the boards B, and a rope is passed round them twice and 
knotted. A small piece of wood is then placed between 
the two strands of rope and twisted round. This twist- 
ing draws the rope tighter on the blocks, thereby 
cramping the boards together. Three ot these sets 
would be sufRoienx to cramp the boards. A more service- 
able cramp is illustrated by Pig. 2. A piece of wood k , 
about 2ft. 9in. long, 6 in. wide, by lin. thick, is planed 
up. On each end ot this are fixed blocks £,6 in. long. 




poppet centre of the lathe, the latter being reversed for 
winding. The fastening ring being shrunk in position, 
the end of the wire is pulled trom the drum, and passed 
through a pair ot hardened steel dies. The tension 
on these is regulated by a hand wheel and screw arrange- 
ment. One inch of the wire la next bent edgewise at 
an angle of 4o', pushed into the first recess, and secured. 
After this, the lathe is set in motion, the saddle and 
wiring arrangement travelling in the same distance as 
the breadth of the wire at each revolution. The wire is 
wound on until it roaches one ot the n iimerous shoulders 
on the tube j the lathe is then stopped, and a short 
piece ot packing wire pushed between the shoulder and 
on a level with the preceding wii'e ; this has the effect of 
neatly raising the wire tor the return journey. The 
leading screw is reversed and the lathe set in motion 
again. The same action is repeated at each shoulder 
until the wire comes level with the second recess, when 
it is clipped tightly to prevent it unwinding, cut and 
bent as at the commencement, and finally secured by a 
set-screw in a pocket. Other rings are shrunk over the 
wire and filled in the same manner as the foregoing, 
until completed, when a light out is taken over the 
whole surface with a spring tool. 

Enamelling Slate.— Slate enamelling is done in various 
ways, each manufacturer having a particular method of 
applying the colouring matter and stoving. The follow- 
ing is a method which gives very good results. The slate 
used is known as hard blue Welsh slate, which is first 
cut into lengths by a steam-driven saw, and then 
rubbed or flatted down with pumice and water, until a 
perfectly level and smooth surface is obtained. It is 
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I in. thick, and tapering in width trom 4 in to 2 in . The 
boards E to be cramped are placed on the appliance, 
pieces D are laid against the edges ot the boards to 
protect them, and the wedges C are then driven home. 
These wedges should be about 10 in. long, 1 in. thick, 
and tapering in width from 4 in. to IJin. The whole of 
this dev\ce should be made ot hardwood, except the 
packing pieces D, wiich should be deal, so thtit if too 
much pressure is applied to the wedges, any injur.v to 
the edges will be taken by the packing pieces rather 
than by the boards. 

Wire-winding 12-ln. Naval Gun.— It has been found 
that 126 miles, or 14 tons 15 cwt., is the amount of wire 
wound on a 12-in. naval gun. With regard to wire 
winding, gunmakers contend that when the explosion- 
consequent on firing a shell— occurs in the powder 
chamber, the tubes are allowed to expand sufficiently 
without bursting ; further, a higher velocity and greater 
range can be obtained. The steel wire used is hardened 
and tempered and very accurately drawn, its section 
being 06 in. by '25 in. For splicing the wire a couple ot 
hanks, each weighing about 2 cwt., are taken. One end 
ot each is placed in a milling machine, the table rest of 
which is tilted to give a taper ot '06 in. in 12 in. ; thus the 
wire is tapered to the thickness of fine tissue paper. 
After being milled the ends are reversed, placed together, 
and soldered ready for drilling. Twenty-six holes ^\in. 
in diameter are drilled between the two ends, after 
which steel rivets are driven in, and the wire is draw- 
filed to thickness and breadth gauges. A ton of wire is 
thus jointed and is wound on to an iron drum, which 
revolves between a pair of pedestals onJihe lathe saddle. 
The wire fasteners, or steel rings, vary in thickness 
and diameter, and are shrunk in position on the gun 
tube. Two recesses are got out on the face opposite the 
breach end ,• the first one is on a level with the tube, 
where the wii'e is secured previous to winding by a set- 
screw. The second is near the outside diameter and 
has a downward tendency to give a short depth~to the 
fastening screw. The breach end of the tube is secured 
in a thimble chuck, and the muzzle end run on the 



then rinsed with cold water and placed in the stove to 
dry, after which it is allowed to cool, when it is given a 
coat ot specially prepared euameller's black tar varnish, 
placed in the stove, and heated to 200° P. for from twelve 
to twenty hours. It is again taken out and rubbed ' 
down as before, until a perfect even dead surface is 
obtained, this process being repeated several times at 
some works according to the quality and thickness of 
enamel required. The slate should "next be well dried 
and carefully examined tor detects, as cracks, uneven- 
ness, etc., after which it should be given a coat of 
specially prepared enamel varnish and again stoved to 
-240° F. for several hours, when it is removed and polished 
by means of very sott woollen cloths and rottenstone. 
In some works it is finished by rubbing briskly with the 
palms of the bands, girls being generally employed for 
this purpose. The ornamental work, as lettering and 
scrolling, is done by experienced masons, using specially 
prepared chisels, gouges, etc. After the enamelling and 
polishing are completed gold leaf is applied, if necessary, 
in the ordinary way. Some manufacturers varnish over 
the gold leaf, but this is not recommended, as the varnish 
is found to go off dull after a few months' exposure to 
the atmosphere. 

Cleaning Oil Drums.— To clean drums in which boiled 
•oil has been stored, place in each J lb. ot caustic soda, and 
fill up with cold water. Place them over a suitable fire 
and boll until the oil leaves the sides and bottom of the 
drums. Obtain a piece of iron or steel about 3ft. long, 
lin. wide, and } in. thick, sharpened at one end similar 
to a wood chisel ; with this continually scrape the sides 
and bottom of the drum until all the loose oil and skin 
are removed. The drums should then be emptied and 
well rinseid with cold water to remove all traces ot the 
soda, and then placed upside down to drain, after which 
■they are ready tor use. To reduce the cost somewhat, 
the soda solution may be repeatedly used until it 
becomes too thick or dirty with the oil. Steam may 
also be used instead of boiling over the fire ; this method 
Is adopted by oil manufacturers and others on an 
extensive scale. 
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Inlay Designs for Sidebosird Doors.— The accom- 
panying designs (see Figs. 1 and i) are suitable (orsolid 
inlay, Fig. 1 being a sunlc panel moulded door witli vase ' 
design for inlay; tbis would look well in satinwood and 
mahogany, or holly and walnut. The edges of the inlay 
should be shaded by dipping in a tray of hot sand. Draw 
the design on stout white paper and paste it on the 
veneer; when dry, cut aroaud the lines with a mar- 
Queterie-cutter's knife or a thin sharp penknife. Cut 
from outside to the centre, doing all the cross grain first j 
keep the knife wet. After the design is cut out, pin it to 
the panel and carefully draw in the outline with a sharp 
hard pencil, having first well chalked the panel. Out 
around the outline with small chisels and gouges, and 
clear out the core with a sharp bradawl. Fill the sinking 
with glue, and rub in the inlay with a hammer face. 



then cut in the banding just bo tight that it archea 
about Vi in. Glue in the corners first, then glue a groove 
and the under side of the banding. Put one end in place 
and rub a hammer face along until the whole length ia 
in place. Should it spring, band-scriew a piece of greased 
wood on the top, and do not remove the pressure until 
the glue is found to be hard and jiry» 

Jointing Manhole of Range Boiler.— The best way 
of jointing the manhole of a high-pressure range boiler 
probably is to employ an indiarubber collar. Suitable 
collars can be purchased ready made in all sizes. These 
collars are clean to use, quick, and need no preparation. " 
There are no such failures as occur with an Unevenly made 
red-lead joint, and any slight leakage can be made good by; 
tightening the nut. There is, however, one fault witu 
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Pig. 2 is a vertical section of Pigs'l, and shows an euge 
band of inlay. Pig. 3 ia a full-size section' of the mould- 
ing. Fig. i shows the door with two panels, the upper 
one having festoons and strap inlay, the lower panel 
having striped handing. Fig. 6 is a full-size elevation of 
the ijiLuding; this may be purchased ready made in two 
or three wouds and colours ; the whites in satinwood, the 
blades in blue, ana the panel in dark mahogany would 
be effective.' The panel is raised, with a sunk chamfer, 
which might also be veneered with satinwood. To 
prepare the panel for the inlay, set a cutting-gauge to 
the interior and also to the exterior lines of the inlay, 
and run the gauge all round the panel before chamfer- 
ing. This will mark the grooves, which should be of 
such size that the banding will go in easily with slight 
pressure. The grooves and gauge lines must of course 
be stopped at the reti"'ns. T'he core may be removed 
either by chopping out with a chisel or, better, by 
running a c[Uirk router through the sinkings, as shown 
in the section. Fig. 5. Out the..corner squares in first. 



the rubber joint : the rubber softens when first heated 
and requires tightening up again, so that after the joint 
is made the water must be run in and the fire lighted 
before the workman leaves the .job. If rubber is not 
used, recourse must be had to red- and white-lead and 
hemp.- A putty is first madeby -mixing moist white-lead 
and dry red-lead to the consistency of ordinary glazier's 
putty. A little of this Is -thinned with boiled oil to 
make a thick paiut, and kept separately. With this 
the surfaces of the boiler and lid, where the joint comes, 
are first painted. The putty, with strands of hemp 
bedded ia it, ia then put on the li», and when the latter 
is in position and tightened up, a sound joint is the 
result. Some workers prefer to chop the hemp uij and 
thoroughly mix it iu with the putty. A piece of the 
mixture is then taken and rolled into a rope ehapewith 
the hands. It is coiled on the edge of the lid, arid then 
put on the boiler and tightened up. Another way is to 
use a collar of soft cardboard, soaked in oil, in place of 
the coiled hemp. 
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Fixing Green Baize to Drawer.— Assuming that it 
is required to line the bottom of a drawer interior with 

freen haize, proceed as follows. Prepare some strong 
hick paste hy boiling a mixture of flour and water, with 
a little powdered resin added ; or procure some book- 
hinders' paste, which contains dextrine and is very 
adhesive. Cut the baize slightly smaller than the drawer 
bottom, leaving a margin of about A in. all round. Now 
lay the baize smooth side up (it a very rough baize is 
employed, its surface should be sponged with hot water 
and rolled flat with a ruler or any other cylindrical 
object that is handy) and spread the paste over the 
surface with a sponge i draw the sponge from one side of 
the baize to the other In straight and continuous strokes 
all in one direction until the whole surface is covered. 
Just enough paste should be left on to lay all the fibres, 
but not sufficient to soak through to the other side, or a 
stain wiH result. Next, with hot water, lightly sponge 
the drawer bottom and rub over it a little paste ; lift the 
baize up by the two opposite edges, folding the dry 
surface inwards, lower the loop on to the middle of the 
bottom of the drawer, and spread the baize out flat in 
each direction with the hand. When the baize is 
ai-ranged in position, with the roller roll out from the 
middle towai'ds the edges, using a piece of rag to pick up 
the paste that Is squeezed out. Then press in with the 
thumb a tintaek at each corner to help in keeping the 
baize down whilst the paste is drying. TPhe baize should 
not be touched until dry, which may take from one to 
three days, according to the weather. Thin glue applied 
very hot may also be used in like manner, and will dry 
quicker, but is much more dllflcult to manage. 

Strength of Rolled Steel Joists.— The strength of 
rolled steel joists is not affected by the mode of fixing 
the common joists. Fig. i shows the simplest method 



material but made of limestone only (no broken bricks) 
broken to a gauge of not larger than i in. This finishing 
coat should be rolled and re-rolled until firm and smooth. 
A concrete path can be made by excavating to a depth 
of 4 in. Fill in 34 in. of this with a rough quality of con- 
crete, made by mixing one bag of Portland cement with 
two barrow-loads of sand and five barrow-loads of broken 
bricks or stone. With the flat side of a spade beat the 
concrete down and allow it to set. The finishing coat, 
about iin. or Jin. thick, should be composed of equal 
parts of Portland cement and clean, sharp sand, laid on 
carefully and smoothed with a plasterer's float. A very 
excellent path can be made of concrete flags, which can 
be bought ready-made, 2 in. and 2J in. thick and 18 in. 
square. These should be laid on a bed of cinders and 
sand, and have the joints pointed with cement mortar. 

Furniture Cream.— Recipes tor white furniture ci-eam 
are given below, (a) White wax 3 oz., pearl ash 2 oz., 
water 6oz. ; boil together, then add boiled oil 4oz., 
turpentine 6oz. (b) Rainwater Igal., yellow soap 
4 oz., white wax 16 oz.; boil together, then add pearlash 
2 oz. (c) Turpentine 3pt., castile soap 12 oz., white wax 
12 oz., butter of antimony 4 oz., vinegar Igill. 

Photographing direct upon Bromide Paper.- A 

picture may be photographed direct on to bromide 
paper, thus dispensing with a negative, by using 
rapid paper, giving about twenty times the exposure 
needed tor an ordinary dry plate, and developing with 
metol and hydroqulnone. Use tlie developer somewhat 
stronger than is required for a plate, and with one- 
fourth the amount of bromide required for ordinary i 
bromide woi'k. The result will, of course, be a negative. 
The writer knows of no practical method of producing 
a direct positive in this way. The paper prints that are 
so rapidlyproduced by some photographers are obtained 
by copying through the camera from the negative 
whilst it is still wet. A [positive image will result by 
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of fixing them, but this method occupies yaluable 
space by increasing the total depth ; Fig. 2 is satisfactory, 
but expensire ; Fig. 3 is the method commonly adopted, 
and is on all points the most economical. 

Vignetting Bromide Enlargements.— For vignetting 
bromide enlargements cut a card ao3ording to the shape 
of the required vignette. If the negative is thin ner on one 
side than on the other, and an even vignette is desired, 
the opening must not extend so far that wa,y, as the 
light will always spread farther on the thinner side. In 
cases where tie background is dirk (and in such a case 
a tuoroughly satisfactory vignette can never be pro- 
duced, even with a lot of hand work), the vignette should 
be close round the flgure and should be ield near the 
bromide paper i if the background is light, tbe vignette 
may be placed farther away. By holding the vignette in 
the hand a slight movement .may be imparted to it, 
which also tends to soften the edges. The movement, as 
a rule, must be in the plane of the vignette and not 
towards the lens, and should be only slight. When 
vignetting a lady with a black dress, in order to avoid 
showing the waist (which would look too large) a piece 
of card, edged with cotton-wool pulled out loose, is 
fastened over the portion to be obliterated, but must 
not come within sight of the vignette opening. 

Garden Paths.— For a narrow gravel path it will be 
BUfBcient to excavate over the site of the path to a depth 
ol about 9 in. below the intended finished level. Pill in 
6 in. of this with broken bricks, good hard clinker, or 
broken stone, and ram this well so as to consolidate it 
as much as possible. On the top lay gravel and sand 
and roll with a garden roller. To make an asphalt path, 
excavate to a depth of 9 in. Put in the edging or kerbs 
of the path, and fill in the foundation as recommended 
above. The asphalt is laid in two layers. The bottom 
layer-, about 2 in. thick, is composed of broken bricks or 
limestone broken to about 1 iu.^gauge and mixed with 
melted tar and pitch. The broken stone is placed in a 
heap on a wooden platform, the tar is poured over the 
heap, and the whole mass turned over several times 
with spades. Let the stuff remain thus for a week or two 
before laying. Lay this bottom course to a depth of 
2 in , roll it well, and finish off with » coat ot similar 



giving say one thousand times the exposure necessary 
for a plate. Another plan is to expose the bromide 
paper as if for the production of a negative, and then 
fog the paper by exposure to light for a minute or two 
before development. This has often been done as a 
, lecture experiment, but is very uncertain. 

Dyeing Leather Black.— Below is explained how to 
dye brown leather a good black colour. Get some 
salts of tartar and some green copperas, and make a 
solution of each ot these in soft water. Lay the leather 
out flat on a board and wash over carefully with the 
salts of tartar, using a sponge, and with the open hand 
rub the leather all over until nearly dry ; afterwards 
allow it to become thoroughly dry. Now wash with the 
copperas solution, following the method above described ; 
and when dry wash again with paste water — i.e., water in 
which a little paste has been mixed ; this will take away 
any whiteness that has been left fi-om the copperas, 
and, if properly done, will produce a good black. But 
the tone will be governed somewhat by the original 
colour ot the leather. 

Drilling Pinion with Watch Turns.— To drill a 
pinion in a pair ot watch turns, first mark the exact 
centre with a sharp-pointed chamfering tool. Then 
select a drill of the right size, harden it, and leave it 
quite hard ; sharpen it well, and flx it in .a hole di-illed 
centrally up a brass runner to flt the turns. See that 
the drill is straight and true. To drill the pinion, flx a 
ferrule on it and set it up in the turns, the back pivot 
running in a centre, and the drill point (in the brass 
runner) running in the chamfered centre to be drilled. 
While the pinion is revolved by the bow, the brass 
runner with drill is held in the hand and a good pressure 
kept on it. Lubricate with turps, and keep the drill 
sharp. 

Gunmetal.— The following alloys may be taken as typi- 
cal samples of good guumetals. Copper 57 parts, tin 14, 
zinc 29 1 copper 86, tin 11, zinc 3 ; copper 61, tin 16, zinc '12 ; 
copper 96, tin 13J, zinc 4i. A small quantity of lead 
is admissible in two or three cases onl.v, as, for 
instance, gunmetal for glands and cocks, which may 
be, say, copper 80, tin 4, zinc 13^ lead 24 ; and also piston 
rings, which may be, copper 82, tin 4, zinc 9, lead 5. For 
ordinary use, however, omit lead. 
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Wax Taper Manufacture.— Machinei-y employed in 
modern eetablishnaents for making wax vestas and wax 
tapers consists of a.,ehallow jacketed pan for melting the 
wax by steam, and a large revolving drum ou each side. 
On one side of the pan, between It and the drum, is a 
plate of steel with a number of holes about iin. in 
diameter drilled through it. The wicks are wound on one 
drum, and are drawn through the bath of melted wax; 
then each set .of wickals drawn through one Of the holes 
in the steel plate and on to the other drum. Th6 wax is 
heated to a few degrees above its melting point so that 
it sets on the wicks quickly ; the-steel plate removes the 
excess of wax and forms the tapers roiind. The taper 
material is quickly unrolled from the second drum, laid 
on a table, and cut to proper lengths with very sharp 
knives. 

Acetylene Iiamps for Vehicles. -Acetylene plants 
that work quite perfectly for residences are numerous, 
but whether any self-contained lamp for cycles, 
automobiles, and other vehicles is perfect is doubtful, 
owing to the fact that it cannot be attached to an 
' adjustable gasholder that will receive the gas of ovei'- 
generation and after-generation. The exact quantity of 
a.cetylen6 that is made is not the exact quantity of gas 
that is used ; acetylene must be made In excess, or the 
light will fail. To allow for this, vehicle lamps are 
provided with means (a kind of miniature safety valve 
being often used) by which this excess of gas escapes or 
is wasted; the gas of after-generation (that which is 
produced after the water supply is stopped and the 
flame extinguished) is also allowed to go to waste. Some 
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lamps are unprovided with means pf extinguishing the 
light, and the gas of after-generation is then allowed to 
burn out in the house or stable. The accompanying 
Illustration shows a favourite method of regulating the 
water supply to the carbide, and, consequently, 
regulating the production of gas, and it is thought- 
that this device does not infringe any patent. The 
water vessel is at the back of the lamp. The flow 
of water to the carbide chamber is a yery slow 
drip, and this drip is regulated by the conical- 
ended screw pin showh^in the illustration. The carbide 
bolder is shown under the centre of the lamp, but 
a better plan would be to have the holder under the 
water chamber, so that the small tube from one to the 
other can be quite straight, which would be desirable for 
cleaning purposes. The water should not be allowed to 
drip on to the top of the carbide, but should rise from 
below,- as shown. In all vehicle lamps a piece of coarse- 
mesh wire gauze should be placed over the carbide and 
held down by a broad form of spring. This device is 
necessary in order to prevent disturbance of the carbide 
and irregular results caused by jolting of the vehicle. 
The lower part of the lamp carrying the carbide 
chamber must be readily detachable for purposes of 
recharging and cleaning, but of course it should be 
gastight. 

Recharging Seltzogene.— To open a seltzogene un- 
screw the metal cap containing the valve and tube. For 
charging, first thoroughly wash out the vessel and alio w it 
to drain, then the lower bulb must be nearly filled with 
water, poured through a funnel which .penetrates the 
neck of the bulb ; no water should be allowed to get into 
the upper bulb. When the lower bulb is nearly filled, 
the funnel should be withdrawn and the small conical 
plug put in the neck of the lower bulb to prevent any 
powder getting in. A charge of powder is now run 
into- the upper bulb by means of the funnel, and after 
the funnel and the conical plug are removed, the cap 
must be screwed in again. On placing the seltzogene on 
its side some of the water flows out of the lower bulb 
into the upper one, and meeting vrith the powder 



causes it to effervesce, the gas evolved being absorbed 
by tbe water in the lower bulb. A minute later about a 
wlneglassful of water should be drawn off and the 
seltzogene shaken gently once or twice. After about 
halt an hour the aerated water may be drawn off tor use. 
Powders for charging the seltzogenes may be obtained 
from any chemist. The necessary ingredients for the 
charge are stated in Series I., p. 159 ; they are in the pro- 
portion of 1 oz. of tartaric acid and liV oz. of bicarbonate 
of soda for a 3-pint seltzogene. 

Gold Bangles and Bracelets.— In making hollow 
gold bangles and bracelets, draw the gold plate over 
well-annealed- charcoal iron wire, turn the plate up 
round a mandril of the size requii'ed, and cut off. The 
inside metal (the iron) tnay readily be dissolved out by 
using dilute sulphuric acid. The best alloy of gold to 
withstand the action of the acid' is made by melting 
together 15 parts of fine gold, 3 parts of silver, and 6 
parts of copper. 

Re-covering Clappers of Smith's Bellows.— For re- 
covering the clappers of a smith's bellows, it is necessary 
to remove the old leather from the clapper, and get a 
new piece of.stout sheepskin leather, known in ihe trade 
as basil ; place a thin packing -of wadding between 
the clapper-board and the leather, and then nail the 
leather round the edges of the clapper. 
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Hand Saw Vice. 

Hand Saw Vice.— The vice for hand saws, shown in 
front and side elevations by Figs. 1 and 2, may be made 
of two pieces of 4-in. by 2-in. deal, 4 ft. long, held together 
with six pieces, iin. by 2in., nailed on. The uprights are 
rounded at the top, and have V-shaped notches, iin. 
deep, cut in them,- to take the wedge-sectioned cbeek 
pieces (see Pig. 2) , which are best it made of walnut. The 
vice simply stands against the bench, the saw is placed 
in notches, and the cheeks are pressed down tightly with 
the fingers. 

Re-waxlng Meerschaum Pipe.— A meerschaum pipe 
may be re-waxed after firsti carefully cleaning the pipe 
with soft rag wetted with methylated spirit and dipped 
in pumice powder, finishing with clean, soft rag. To 
re-wax, place a small spirit lamp beneath the pipe, but 
near enough to the pipe to keep it sufficiently warm to 
melt a piece of white wax held against it. Let the 
wax touch those parts only which are intended to be 
coloured, and when the pipe is cold, wipe off the 
superfluous wax with a soft rag. Pipes can also be 
re-waxed by merely making them hot enough with 
smoking to melt the wax. Any , colouring wrongly 
placed can be removed by dipping the bowl to the 
required depth in chloroform. Be-waxing demands care 
and patience. * . ' 

Bloom on Green Paint.— Bloom that has formed on 
green paint may be due to one of several causes. 
Perhaps the most probable cause _ is that the "green 
pigment has not been washed -sufflolently clean or free 
from acid during the process of manufacture. When 
preparing green pigments for any particular purpose, 
avoid as far as possible mixing with basic colours as zinc 
white, white-lead, orange chrome, and ultramarine, as 
the mixture sooner or later is destroyed, owing to these 
pigments containing traces of sulphur and alkaline 
bodies. Any traces of lime would also cause the bloom 
complained of . 
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Preventing Water Freezing. — Chloride of lime 
(bleaching powdev) is employed for preventing water 
from freezing, but it cannot be put in drinking water or 
water used tor many other purposes. It is commonly- 
used for the water in hot-water heating cii-culations, 
which are allowed to get cold in frosty weather (in 
churches for Instance) i but in this case it is best to buy 
the solution ready prepared. 

Portable Greenbouse.— Fig. 1 shows an end elevation, 
and Fig. 2 part of side elevation of a portable greenhouse, 
the sections of the ground showing sockets with posts 
fittlngin them. By having a number of these sockets fixed 
In different parts of the ground, the greenhouse can be 
removed from one site to another, as may be required 
by theplahts.and to retain these sockets in their posi- 
tions, it win be necessary to put a layer of Portland 
cement or concrete all round them, and the greenhouse 



thus leaving the centre of the hammer hot to bring 
the faces to the right temperature for hardening. When 
the faces are cooled out, rub them bright with sandstone, 
and when they are of a deep straw colour cool them 
alternately in the water to arrest the softening 
process, and so continue until there is not suificlent 
heat in the centre of the hammer to make any differeuoe 
to the faces. By this means the faces will be hardened 
and the eye of the hammer left soft. If there is not 
sufficient heat in the centre of the hammer to bring the 
faces to the desired colour, apiece of hot iron should be 
placed through the eye. • 

niarbllng Mantel and Staircase.— For finishing a 
mantel and stairs in imitation of green marble, first pre- 
pare by rubbing the surf aceof the mantel perfectly smooth 
with No. 1 glasspaper, and apply a coat of black or dark 
coloured distemper mixed with a little raw oil to fill all 
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must not be rfemoved until this is set.- Fig. 3 illustrates' 
the' joints of the framework at A (Fig. 1), the other 
Joints being ordinary mortise-aud-teuou joints. For 
4iolding the framewoi-k together and for expeditiously 
taking it apart, the principal joints should be made 
by screws. Fig. i shows the method of holding the 
lights in position between the posts. This is done by 
nailing a guard bead inside and out so as to form a 
groove in which the lights slide. "When the greenhouse 
is moved to a new site each socket should have a plug- 
(Fig. 5) dropped into it to keeg out dirt, etc. For hinge- 
ing such of the roof lights or side lights as require them, 
lifting hinges will be found most suitable. As the posts 
go in the ground the sills drop between them. The 
lights and door will, of course, be of the ordinary con- 
Btruetion. 

Hardening Cast Steel Hammer.— To harden the 
faces of a cast-steel hammer that Is several pounds in 
weight, make the hammer red hot all over, then grasp it 
with a pair of tongs through the eye j slack one face of 
"the hammer for about iVln. up until gulte cold in water, 
then slack the other face for the same distance up. 



ineciuallties ; again rub down and dust, and apply a coat 
of black paint mixed with bpiled oil and a little driers 
and turpentine. Then give a second coat of paint mixed 
with 3 parts of oil and 1 part of turps ; rub lightly with 
No. glasspaper and dust well. The marbling may now 
he proceeded with. Obtain some white-lead, and light and 
middle green paint ground to a paste in oil ; moisten 
a long stiff feather with turps, and place a small 
quantity of each of the colours on the feather and 
draw it over the work in the style to be imitated. Allow 
to dry, then apply a coat of hard copal varnish. The 
stairs and skirting boards should be well rubbed with 
No. 1 glasspaper, and a coat of black paint mixed with 
2 parts of oil, 1 part of turps, and a little terebine 
applied; in some cases two coats are necessary. The 
marbling should then be done as above, finishing with a 
coat of hard copal or inside oak varnish. 

Oiled Silk.— Oiled silk for dressing wounds is prepared 
by laying the plain silk on a table and applying a coat 
of oil gold size or boiled linseed oil to one side. The 
silk should then be hung-up in a warm place to dry 
quickly. 
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Painting Bands round! Pillar.— One method-oJ paint- 
ing the perfect bands on pillars is to place a straight- 
edge against the pillar and make a mark or dot with 
a lead pencil at ihe desired height. Now move the 
straightedge about 1 in. and make another dot, and 
continue this all round the pillar. Now place round the 
pillar, just touching the pencil marks, a piece of strong 
paper. A sash tool dipped in the chosen colour should 
be used to stencil on and below one edge of the paper. 
When the paper is removed, a perfectly clean and sharp 
line will be found. Treat the other edge in a similar 
manner, then Ml between the lines in the ordinary' 
way. Another method is to procure a piece of stout 
paper the exact circumference of the pillar, and about 
9in. deep, the ends heiug cut exactly at right angles to- 



on to the sham door B (Fig. 1) from the joint to the back, 
end. The sham door is cut out of 24-m. plant to the- 
shape of Fig. l,and the turn-under sweep is as^shown Hf, 
Fig. 2 ; the seat E (Pigs. 1 and 2) is 1 ft. « in. wide by 2f*. , 
11 in. long, ot l-in. birch ; the top rail D (Figs. 1 and 2) ifl 
compassed, and is of English ash 2J in. square; it must 
be obtained from a timber bender. TThen dressed up, 
the rail is 2 in. deep, worked round to the bevels to IJ in. 
in thickness; the turned sticks are if in. in diameter at 
the end, tapering to the swell in the centre. The heel- 
board,!!' (Figs. 1 and 3) is } in. thick, and may be of birch 
or whitewood ; the bottom boards are boxed or rebated 
into the inner bottom edge of the brackets A (Fig. 1), 
and the cross bar is framed in at r. The width of the break 
across the bottom is 2 ft. IHn., and across the top rail n 
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the, length or parallel to each other. Place the paper 
round the pillar, the bottom edge of the paper just 
touching the part where the top of the band is required. 
The extreme ends of the paper should -now just touch 
each other, and its top and bottom edges should be per- 
fectly even ; the circle or band will then be at right 
angles with ihe pUlar and may be stencilled on as before. 
This method is useful when the height will not admit 
ot a straightedge being used. The worker requires an 
assistant to bold the paper while stencilling. 

Two-wheel Colt-break.— In the accompanying illus- 
trations Pig. 1 is a side elevation of a two-wheel colt-break 
built on the lines of a gig, but without the body part; Fi?. 2 
<p.43)isabackview; Pig.Sisatop planof thefraraedshafts. 
In making the break, the brackets A (Fig. 1) and sham door 
B (Figs. 1 and 2) are got out to pattern in thoroughly dry 
English ash; the brackets aj'e 2 in. deep at the bottom, 
tapering off to the top, 2J in. wide, and are half checked 



(Figs. 1 and 2) 3 ft. 6 in. outside ; the clear distance on 
the seat between the sham doors is 2 ft. 1 in. The shafts 
G (Pigs. 1 and 3) are of ash, 6 ft. long in front of the, bar 
H (Pig. 3) , and 4 ft. 8 iii. from the front of the bar to' the 
extreme end. The shafts are 2Hn. at the back end by 
2Hn. deep, tapering to the front as showjn in Figs. 1 andS. 
The hind bar J (Pigs. 2 and 3) is 25 in. wide, framed 
through the shafts as shown ; it takes the hind flaps of 
the span-iron K (Fig. 2) , which takes the cross-s:S'iBg, 
this being fixed to the flap of the span-iron by two sp.ring 
clips and couplings, with ai-in. ash block fitted to thf! 
compass of the cross-spring between. The hind step L 
(Fig. 2) is for a man to get up and stand behind the 
driver on the board M (Fig. 3), in case the driver cannot 
manage to get the colt along ; there is genei'ally a long 
leather strap with a loop at the bottcm end fixed round 
the centre ot the top rail of the seat. To secure the 
board M (Pig. 3), fillets of ash 1} in. deep by liin. wide, 
are fixed on the Inside of the shafts and bar, the fillets 
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being kept level with the bottom of the shafts and bar -, 
a piece of 1-in. birch is fitted between the shafts and 
fixed by screws. The two stays N (Figs. 1 and 2), to 
support the seat, are of 1-ln. oval iron, tapering towards 
the bottom, with a long flap to go under the seat (see 
Kg. 1). and with tee flaps at the bottom on top of the 
shafts and bar. The wheels are 4 ft. 6 In . , Warner's ; the 
stocks are 7 in. in diameter at the band of iron, mortised 
to take sixteen IMn. spokes, the length of the stocks being 
8i in. The axle (Pig. 2) is a CoUinge, IJin. in diameter, 
with solid flaps for 2-in. springs ; the distance between 
the flap and collar pf the axle is 1| in., and the boxes of 
the axle are 9in. long. The side grasshopper spring is 
3 ft. Gin. long to the centre of the eyes, the compass 
from the centre of the eyes to over the last plate being 




Two-wheel CoIt-brealL 

5in.,andthe number of plates six, of 2-in. steel. The 
cross-spring is 2 it. 11 in. to the centre of the eyes ; the 
compass from the centre of the eyes to over the last 
plate is 4Jin.,and the number of plates six, of 2-in. steel; 
the springs ai-e lixed in front in an open jaw scroll iron, 
kept in position by a |-in. bolt. At the back end the 
springs are attached to the cross-spring by four D 
shackles, with four ^-in. bolts through them; the track 
of the wheels is 4ft. 4 in. The back is kept rather wide 
for such a narrow bottom at the brackets, to prevent the 
break being turned over. 

Iiaying Oak Floor oa Old Boards.— In laying an oak 
Hoor of narrow boards on top of an old floor, the proper 
and most workmanlike manner will be, first, to level off 
all projecting knots and other inequalities with a plane, 
and any parts where the floor is very much woi'u must 
be flrre'd up, and made quite level to a straightedge; 
the flrring must, of course, be done the opposite way to 
the joints of the new floor so that the latter will have an 
equal bearing over the whole area. If the new floor is 
laid without firring up the old one, the job will prove 
very unsatisfactory and give constant annoyance owing 
to its uneven surface and creaking joints. 

Kubber Stamps.— The would-be rubber stamp maker 
is oiten discouraged on finding that uncured rubber 
must be obtained, and that it requires careful treatment 
by heat ; however, below is described a method of making 
indiarubber stamps from rubber already " cured," the 
material that many; are familiar with in its applica- 
tions to tyre making, particularly for inner tubes. 
Unfortunately the pi-oceas has its limits, but lor many 
purposes it is, when skilfully put into execution, equal 
in results to mould-cured productions. A piece of grey 
sheet rubber, readily provided from the remains of a 
worn-out inner tube, or to be bought direct from any 
cycle or indiarubber dealer, will be required. When 
bought in the sheet it is known as " patching rubber," 
and most repairing outfits contain small pieces of 
suitable rubber. Fix it down to a piece of smooth flat 
board, which- for small jobs may be about 6 in. or 9 In. 
square. Ordinary thi'n glue will do this, but many other 



cements will also accomplish it. When firmly fixed and 
quite flat and smooth, draw the required design or 
lettering on the top sui-lace. If preten-ed, printed 
letters, etc., can be cut out and pasted on the rubber 
instead of being drawn. When dry (in the latter case) 
use a sharp knife to make a vertical cut to penetrate 
the rubber all I'ound the outlines of the pattern or 
letters down to the wood on which the rubber is stuck. 
Every time it is removed from the cut, moisten the edge 
of the knife by applying the tongue to it. It is not 
advisable to saw the blade backwards and forwards 
when cutting ; merely press down. An alternative nay is 
not to stick the rubber to the wood, but to cut it with a 
pair of sharp scissors, though these are more likely to 
produce jags and uneven cuts than the knife. When 
out out the rubber may be stuck to a wooden handle 
with a flat end big enough to take it, and can then be 
used with an ink-pad in the ordinary way. It will be 
seen from the above that small-lettered type would be 
beyond the scope of the process ; but for monograms, 
for large letters such as are usually stencilled, and for 
designs of all kinds, it will give complete satisfaction to 
the careful workman. Type, etc., must be cut in reverse, 
and if printed letters were stuck down, the rubber must 
be mounted so that its hitherto underneath surface be 
comes the working surface. 

Painting Mailcart.- The method of painting mail 
carts usually adopted by manufacturers, which is fai 
better than enamelling, is as follows. Obtain 1 lb. 
of olive green colour, ground to a paste in turpentine, 
add two tablespoonfvils of gold size, mix well together, 
and thin down to prop^ consistency with thrpentine. 
The mailcart should be given one coat and allowed to 
dry thoroughly, when it should be lined out with light 
stone, middle chrome, or pale blue, which should be 
prepared from good quality paste paints thinned down 
with turpentine, adding a little gold size as a binder. 
Finish oil with a coat of hard-drying copal varnish. 

Cement for Fixing Fireclay Bath to Marble Ease. 

—For fixing a fireclay bath having an uneven bottom 
outside on a marble floor a cement is necessary to 
bed the bath on. As the cement will not be seen, a mix- 
ture of red- and white-lead with linseed oil varnish or 
old boiled linseed oil, mixed together to the consistency 
of very soft putty, should answer well. If something 
cheaper is required, then take 5 parts of white-lead, 2 of 
red-lead, and 4 parts of pipeclay, and mix with linseed 
oil varnish. An even cheaper mixture is made up of 21 parts 
of Eoman cement, Sparts of white-lead, 2 parts ollitharge, 
I part of powdered resin, and 8 to 10 parts of boiled linseed 
oil. 

Neat's-foot Oil.— Neat's-foot oil is made from the feet 
of oxen, etc. , obtained from slaughterhouses. The feet are 
first washed in cold water to tree them from any dirt or 
blood ; the sinews are then removed, and the hoofs 
placed in boiling water to soften. They are then dis- 
jointed with a knife to sever them from the large bone. 
The latter is boiled for some time by steam, and the 
remainder is boiled in a pan with water which has been 
used previously tor the large bones. The water is next 
left for some time so that the oil may rise to the surface 
and be skimmed off. The oil thus collected deposits a 
thick stratum of dirty semi-fluid fat, from which the 
supernatant portion is decanted. These ai-e known as 
first and second qualities. Neat's-foot oil has a pure 
straw colour, sometimes with a slight greenish shade, 
and when fresh has a peculiar mild taste and odour.. 
Its specific gravity is 0-915, and it solidifies at 28° F. 
It keeps a considerable time without txirning rancid, 
but is subject to many adulterations which may often 
be detected by taste or odour, the principal adulterants 
being horse-loot oil, sheep's trotter oil, and very often 
fish oil. It forms when pure an excellent lubricant for 
light machinery, as clocks, phonographs, cycles, etc. 
For use with watches, 2 parts of benzine to 1 of oil 
should be mixed together and placed in a room at iTF. 
and allowed to stand two or three days ; then pour off 
the clear fluid, evaporate the benzine with water bath, 
and repeatedly agitate the oil which remains with 5 per 
cent, of fine carbonate of soda ; xilace the oil in bottles, 
close these well, and let the oil stand to settle several 
weeks, when the clear oil may be decanted off. The oil 
thus produced may be used on the finest and smallest 
mechanical work. It remains fluid below freezing point, 
being therefore rich in olein. 

Dissolving Russian Isinglass.— Isinglass may easily 
be dissolved by boiling with water under pressure in a 
digester, which is an iron or copper pan, with a lid which 
can be fixed on and made tight with rubber packing ; in 
the lid is a valve fitted with a lever and weight to regulate 
the pressure at which steam will blow off. In dissolving 
isinglass by ordinary boiling, if alkali is no detriment 
to the material, a very little caustic soda added to the 
water will help to bring the isinglass into solution. 
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Bird's-eye Perspective.— The principle .of malting 
bird's-eye perspective views is shown in the accompany- 
ing illustration, which, however, looks distorted owing 
to the position of the spectator heing taken very close 
in order that all the lines may be kept within a small 
compass. Draw a vei-tioal line to represent the section 
of the picture plane. Place the plan near it so that the 
sides make 45° with the plane. Select the point of sight 






of PSi to cut the line of 45° in elevation in polnt^PSa. 
For perspective view commence -with the bottom, leift- 
hand corner of the elevation, draw a line to PSc, and 
where the line intersects the picture plane draw a 
horizontal line to cut the projection of the simU !r point 
from the plan. Now take the bottom right-hand corner 
of the plan and project upwards to the base line of 
the elevation, and from this point (marked a) draw a 
line to PSj. At the intersection of this line with the 
picture plane draw a horizontal line to meet the pro- 
jection from below, and draw in the perspective view of 
the base of the front wall. The reason why the con- 
verging lines cannot be di-awn direct from the various 
points of the elevation to P S^ is that they are not at the 
right distance from the picture plane to coi-respond 
with the plan. All the other perspective lines will be 
found in the same way; but when two main lines on 
each face are found, they can be nrodueed to iind the 
vanishing points, which may then be used to facilitate 
the work of putting in details. 
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or position of spectator (PSi in plan) opposite the 
nearest angle, not less than 12 in. from it, or at such 
greater distance as will include all lines within an angle 
of 30°, and draw lines from all points of the plan to the 
point of sight; the lines may, however, if preferred, be 
drawn singly as they are wanted. Now draw a hori- 
zontal line at or below the lowest intersection with the 
picture plane, and turn all points through a quadrant 
on to this line. These points projected upwards will 
give lines in which the perspective points will lie. Now 
draw the elevation of the building the same distance 
from the picture plane. Select the point of sight in the 
elevation about 45° above the nearest corner of the root, 
and the same distance as before square out from the 
picture plane ; or in other words, project from the plan -. 



Fainting Grandfather Clock Dial.— Floral and other 
designs are painted on grandfather clock dials in oils by 
hand. To repaint first remove the old paint and thoroughly 
clean the plate ; it is then given a coat of white enamel. 
The minute circle is struck, and the hour mai-ks can be 
transferred by a tracing made on paper from the old 
marks before removing them, or they can be re-ma'rked 
with the aid of compassfes. First set the 12 and 6 o'clock 
on a perpendicular line, then the 3 and 9 on a horizontal 
line at right angles to the first line. Then with the com- 
passes divide one of the quadrants into three equal 
spaces and step them round the circle, thus marking the 
other hours. To mark the minutes, divide one iiour, 
■division in to five by the compasses by trial, and, when' - 
eorrect, step the compasses round the other hours. 
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Essences of Cinnamon, Lemon, and Orange.— 

Tiiese t^siieiices are easily made by dissolving the 
essential oils in spirit of wine. To make cinnamon 
essence, dissolve 1 oz. of oil of cinnamon in 20 oz. of 
rectified spirit. For essence of lemon, dissolve 1 oz. of 
oil of lemon in 8 oz. of spirit of wine, add 1 oz. of grated 
fresh lemon peel, allow to stand tor two oj' three, days, 
then filter. For orange essence, proceed as in making 
lemon essence, but using oil of orange and fresh orange 
peel. 

Hardening Tallow. — Tallow candles " gutter " 
because the tallow melts at a low temperature, and in a 
candle made of tallow alone much more melts than can 
be drawn up by the wick and burnt : also currents of air 
cause the heat to play on one side of the candle, thus 
melting it and allowing the material to fall down that 
side. To obviate the first difficulty, it is necessary to 
add to the tallow a material of higher melting point 
than tallow ; cerasin wax with a melting point of 150° to 
160" P. is often used for this purpose. Carnauha wax is 
also useful, its melting point being 180" F., but it is 
difficult to Incorporate it with tallow, as it tends to 
separate out in a granular state at the low temperature 
at which tallow candles are made. To prevent 
"guttering" Irom air currents, the candles should be 
fixed in sconces and covered with lamp glasses. 

Sawing Stool.— The illustrations show the kind of 
stool in common use by carpenters. Pig. 1 is a general 
view. Fig. 2 a side elevation, Fig. 3 an end elevation, and 
Fig. 4 the joint between the leg and the top. The 



paint pots and varnish cans. When taken from the tub, 
the paint should be thinned down, so that it may be 
strained through a hair sieve or some coarse glueing 
canvas. To tell when the paint applied to the tilt is 
tacky, place the finger lightly on the paint, then remove 
the finger slowly;- if the paint adheres to the finger and 
comes up in the form of small threads, the canvas can 
be put on, stretching it out as tight as possible. Then 
make a pack of canvas and well rub the surface from the 
centre to over the corner, an assistant pulling it tight 
at the same time. A sleeker of wood or iron with a 
round end is then used to press out the superttuoiis 
paint, and will make the canvas stick to the tilt. 

Piano Soundlioards.— Piano soundboards usually are 
made from Swiss pine, but may also be made from Amei-i- 
can pine or spruce ; the wood must be perfectly clean, free 
from shakes and knots, and thoroughly dry ; i-in. boards 
are used, and these, when planed on both sides, should 
finish out i In., being a trifle thicker at the treble end and 
at the bass bottom edge. The bars that are glued on the 
back between the bracings are planed up slightly 
camber, the middle standing up Jin. higher than the 
extreme ends, and these when fixed into position will 
give the soundboard a slightly arched appearance. The 
method of fixing is by " go bars," lengths of la,ncewood 
slightly longer than the distance between the ready 
planed-up board when resting on some firm foundation, 
such as the floor, or on stout boards placed across 
trestles, and the ceiling above. The latter in piano 
shops is of wood, not plaster. The bars being glued on, 
the "go bars" are sprung into position, at least three 




Sawing Stool. 



suggestive sizes are figured on the drawings. The 
scantling can, of course, be increased or decreased, 
according to reciuirements. 

Diamond Setting,— To make a star setting for a 
single stone in a ring, a hole is drilled and 
opened out to a little, smaller than the stone ; a 
ledge is then cut round for the stone to lie in, 
leaving a depth of gold above its edge sufficient 
tor the corns or claws to press over it. The star .points 
are then cut with a graver, leaving a corn in the centre 
of the broad base of each. This corn is undercut at the 
back 80 as to facilitate bending. The stone is then 
placed in, and the corns bent forward so as just to 
hold it. A small punch and light blows all round 
equally will bend the corns over the edge of the stbne 
firmly. The ring can be conveniently held on a tapered 
stick. 

Covering Tilt of Box Van.— It is not usual to 
cover tilts with a number of small pieces of inaterial; 
one or two pieces are generally employed. When two 
pieces are used, they are joined on top in the centre of 
the roof, brought down each side, and fixed to the 
bottom rave of the tilt. To make a good job, procure 
some black dressed canvas 60 in. wide, or double brown 
canvas 72 in. wide. To save painting, japanned canvas, 
72in. wide, can be obtainedf this having a black 
surface and being very smooth ; when put on a tilt 
where writing has to be done, it must have the gloss 
taken off by fine pumice powder and a pad of cloth and 
water, and a coat of varnish must be given after the 
writing is done. For a white cover procure some white 
double-texture waterproof sheeting which does not 
require painting, and black writing would show up well 
on the surface. Neither the japanned canvas nor the 
nhite sheeting requires sticking down, as each is 
stretched tight with a pair of pincers with tee-shaped 
laws, and taken to the bottom of the tUt, where they 
are fixed. If brown canvas is used, which costs about 
2b. 6d. per yard, the tilt would have to be given a very 
heavy coat of smudge paint, which Is the draining of all 



on each bar, consequently giving a strong downward 
pressure. They may also be fixed by glueing one bar on 
the back in its position and using another at the front, 
which, however, must not be glued, the rounded or 
camber edges being of c<u.'se next the soundboard. 
Hand-screws are put on tiie extreme ends, exerting 
pressure till close contact is assured. 

Black Japan or Shiny Black.- For making a quan- 
tity of black japan, or shiny black, melt 81b. of finest 
asphaltum in a suitable vessel and afterwards 
add U gal. of pale boiled oil. In another vessel run 
3 lb. of copal gum with a gentle heat over the fire, 
and add 5pt. of test drying oil; stir well and raise 
the temperature to 500" P., then add steadily lib. of red- 
lead, lib. of litharge, and 21b. of white copperas. Boil 
well until the mass turns stringy and sets between the 
fingers when cool, then mix the contents of the two 
vessels together, allow to cool somewhat, and stir in care- 
fully 5 gal. of American turpentine. Allow the mixture 
to repose for about fourteen days, when it is ready tor 
use. It di-ies hard with a lustrous coat in about eight 
hours. 

Cleaning Rainproof Overcoat. — A fawn-coloured 
rainproof overcoat that has become, dirty may be cleaned 
in the following way. Out i lb. of Castile soap (white) into 
shavings and boil with 1 qt. of water till dissolved ; then 
remove from the fire, and when somewhat cooled add 
5 oz. of methylated spirit. Spread the overcoat over a 
table and brush it well with the hot soap solution. This 
should be applied to one portion of the coat at a time 
and immediately afterwards wiped out again with clean 
wet cloths. After going over the whole of the coat in 
this way, wring out the cloths and again rub over the 
coat. Any very dirty portions may have a little fuller's 
earth rubbed on while wet. Now dry very slowly, and 
when nearly dry place a cloth over the collar and cufEs 
and iron them with a moderately hot iron ; after this 
finish drying. If the overcoat is rubber-proofed do not 
use the iron. The materials mentioned may be ob- 
tained from any chemist. 
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Welding Steel to Iron.— Below Is described a method 
of welding a, piece of steel 5 in. long by 4 in. wide to a 
piece of iron 6 In. long, Sin. wide, by 2 in. thick. 
First of all, ascertain the welding qualities of the 
bar of steel by submitting a piece of it to a practical 
test and seeing at what heat the steel will weld. When 
these particulars have been ascertained, cut off the piece 
of steel that is to be welded to the Iron, and cut this 
piece a little longer than the finished size, so that to it 
a light porter bar may be welded ; by the help of this 
porter bar the steel can be more easily manipulated in . 
the Are when getting the welding heat. It the operator 
has only one lire to work with, a good blast is indis- 
pensable ; there should also be a fairish sized hole in 
the tue iron so that the blast may spread and make a 
fairly large area for obtaining the welding heat. The 
iron should be brought to a fair white heat and the steel 
to a kind of slimy heat, using for a flux some clean 
sharp sand if the steel is of good welding quality ; if not, 
use sand and burnt borax mixed. 

Mortar for Firing Bombs.-A mortar, as may be 
seen fr9m the accompanying illusti-ation, is a very 
short piece of ordnance (having the tranniSns at 
the en4) intended to throw shells at high angles of 
elevation, usually 45', variations in range being obtained 
by alterations in the charge of powder. The mortar 
rests on a mortar bed, the elevation being, as a rulei 




from there back to the boiler, then run the other pair the 
other way. This will provide one complete circulation 
doing one halt of the room and another circulation doing 
the other halt of the room. Both these methods will 
require two flow and two return connections on the 
boiler, and, if quick results are desired, such connec- 
tions must be provided, because the quantity of large pipe 
to be heated is considerable. Other methods are to, take 
a flow from the boiler, and, with a suitable fitting, make 
tour pipes and carry them all round, ending in the 
boiler ; but whether all four pipes would heat success- 
fully is very doubtful. Another plan would be to start 
witla one Wn. pipe, convert this into two pipes, carry 
these all round, but, instead of letting them then enter 
the boiler, put syphon ends and run the pines all the way 
back again before they join the boiler. With this plan 
the returns would not be' very hot after travelling so 
far, and would be of small use as heating surface. 

Gas Pressure Gauge.— To make a gas pressure gauge 
that can be attached to acetylene or other gas 
burners, obtain a piece of -j-in. oi' |-in. glass tube 
and bend it U shape j this can be done in a gas flame, 
for preference a Bunsen flame, as it is smokeless. , Fji 
the tube on a piece of board m the manner shown, and 
at a suitable point draw a zero line and mark it 0. 
Above this draw lines every half-inch and mark them 
as Illustrated ; each of these will Indicate one-inch 
pressure, because the water level in one leg of the U 
drops while the other rises, and the pressure Is counted 
by the measurement between the two water levels. 
In the illustration the pressure is shown at 3-in., 
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constant. Mortars are not at present used in the service, 
but many large ones are still mounted in fortresses. 
Mortars were found useful for dropping shells into a 
conflned space such as a fort or bastion, but they are 
not able to hit a particular object, such as a gun. 
Mortar shells which drop from a great height are 
capable of breaking through insufficiently protected 
powder-magazines, and searching out the weak buildings 
of a place generally. Their fuses were regulated so as 
to burst immediately after, but not before, striking the 
object. A small mortar may be made of brass. 

Salicylic Acid Distemper Medium.'— The following 
is a salicylic acid medium lor distempers. Take glue size 
powder 51b., crude glycerine 12 oz., glucose 81b., salicylic 
acid 21b. Dissolve the glue size in about 5 gal. of boiling 
water ; in another vessel dissolve the s.alicylic acid with 
warm water, then mix both together after cooling some- 
what, finally stirring in the glucose and glycerine. 
Should the mixture jellify, add more boiling water. 
This preparation should be used as a medium tor mixing 
dry colours for distempers. Salicylic acid is poisonous. 

Method of Running 4-in. Hot-water Pipes.- For 
heating a room by means of four 4-in. pipes run all 
round in a grated channel about 600ft. ot pipe will be 
required, and to make all the piping uniformly hot 
the best plan will be to divide the piping into two circu- 
lations. Let a 4-in. flow start from the boiler, then with 
an outlet syphon continue the piping as two 4-in. pipes all 
round the building, ending at the boiler. This will be one 
circulation, and the other halt can be done in the same 
way, the pipes running alongside the first pair. An even 
better plan is to run the first pair ot pipes, in the manner 
just described, half way round the room, and return 



because the water levels are three half-inches above and 
three below zero. The thick black part is the water, 
which may be plain or coloured. The taps shown are 
not needed for pressure testing at a bracket, as the 
bracket tap answers, but a gauge made in this way 
serves another very useful purpose, as in the case of 
an installation ot acetyleae it can be made to 
indicate leakage, and for this the cocks are used. 
Attach the lower cook to any branch or bracket (by 
a flexible tube will do, though not every piece ot rubber 
pipe is acetylene-proof) and open this tap. Shut the 
main cock at the generator and all other taps. Now 
blow into the upper tap until a 14-in. to 16-in. pressure is 
indicated, and then close this tap. If the water level 
stands at this height, or close on it, for half an hour 
the piping may be passed as sound. It is very desirable 
to test the piping of an acetylene apparatus, as acety- 
lene is a very searching gas, passing through a leak 
where coal gas would not go. Leakages are located by 
brushing soap-suds on suspected places, the leaking 
gas then blowing a bubble. 

Faints free from WMtelead.— The Ingredients are : 
zinc white 50 parts^ pale boiled linseed oil 7 parts, 
pale copal varnish 2 parts, American turpentine 3 parts ; 
mix well together and apply two coats, following with a 
coat ot colourless copal varnish. This is a durable white 
paint which may be used with advantage as a substitute 
for white-lead, and Is non-poisonous. A cream colour may 
be obtained by adding loz. ot Italian ochre to every 
141b. of the above. A non-poisonous olive green may be 
prepared by mixing well together zinc white 14 parts, 
yellow ochre 3 parts, ivory black 1 part, boiled oil 4 parts, 
American turpentine 1 part, oak varnish 1 part ; apply 
two coats, and finish with best outside oak varnish. 
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Gumming Envelopes.— Gum arabic when used for 
envelopes is dissolved in water and strained through 
muslin or a very ilne hair sieve. It is not necessary 
to let the gum stand— in tact, it should always he used 
as fresh as possible. Gum standing for any length of 
time will take up impurities from the atmosphere. A 
flat camel-hair brush is best for applying the gum to 
hand-made envelopes. The envelopes are laid on the 
bench and " fanned out " or spread out a number at 
a time, and the brush, well charged with gam, is drawn 
lightly over them while being held in position with the 
left hand. They are then carefully spread out on a board 
and left to dry. 

Striking Segmental Arches.- In striking segmental 
arches, if the measurements are to he taken from the 
actual openings, the rise may be ascertained either by 
holding a straightedge to the springings and measuring 
with the rule the amount_of rise at the middle, or a rod 
may be out square at one end, and this end rested either 
on the sill or the floor as the case may be, and tlie height 
of the springing, or point where the arch starts, marked 
upon the rod, and also the height of the crown or middle 
of the opening; then the difference between the two 
heights will be the amount of rise. To ascertain the 
radius of any segment, when the span and rise are 
known, proceed as follows. Draw a straight line AB 
(see illustration) equal in length to the required span 
{in the instance given this is shown as 4ft. 5 in.) -, at the 
middle of this line and at right angles to it draw another 
line equal to the rise at C. which is 1ft. lin. ijoin the 
ends of these lines by other two lines AC, BC; bisect 
these lines, and the intersection of the bisectors will be 
the centre of the required segment. In the case of large 
segments to he set out in the workshop, the method of 



of the enamel now used allows damp to strike through 
to the frames from outside; and in the third place, 
the priming now in use is defective as a protec- 
tioh against damp, and consequent rust. In some 
experiments a steel tube was covered with three 
coats of Mander's priming, and then half of the tube 
was painted with a paint composed of white-lead, polish- 
InK copal varnish, and turpentine; the tube was then 
baked for three hours at 320° F., and hung in a room 
where the atmosphere was exceedingly damp. In two 
months' time the part that was only covered with the 
priming was a mass of rust, the priming having practi- 
cally disappeared; but on the painted portion there 
was not the slightest sign of rust even down to the ex- 
treme edge, and on scraping this coating off, the tube was 
perfectly bright underneath. The white-lead, varnish, 
and turpentine mixture will stand the necessary stoving 
perfectly. 

Kestrlnging Tennis Racket. — Gut for restringing 
tennis bats must not be wetted or even damped with 
hot or cold water to make it pliable, or it will be spoiled. 
To restring a racket, cut out the old gut, pick out iill 
pieces from the holes and grooves, and well wipe round 
the fr,<ime with a French chalk rag. Get a couple of awls 
in handles, and push one through the holes to clear 
them. Gut may be bought in 18-ft. lengths, and a full-size 
tennis bat takes two such hanks. Hook a hank on a ring 
and, holding it in the hand firmly, undo it gently without 
knots. Put the centre on the hook or handle and get 
hold of each end and walk backwards, stretching the 
gut, and if no knots or kinks ai-e in, pull it tight; this 
makes it pliable. Count the holes round the racket and 
find the centre two at the top. Start in these so as to 
^work half of the racket at a time, and thread through 
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Striking Segmental Arches. 



Fig 2 
Bestringiag Tennis Backet. 



finding the length of the radius rod is shown on the left 
of the illustration ; proceed as before to layoff on two 
lines at right angles to each other the rise and span, 
drive in three nails at points .1, C, B, and rest a straight- 
edge against the nails as shown by the dotted outline, 
measure with the rule the exact centre between A and c 
on the straightedge, and at this point hold the edge of a 
carpenter's large square, marking its edge on the floor 
or board ; repeat the process on the other side and pro- 
duce the lines until they meet in the point O, and the 
distance from O to Jl or O to B is the required radiu? (in 
the given case 2ft. 9iu.). 

Defective Tone in Clarionet.— If a clarionet becomes 
husky and unpleasant in tone after being played on for 
a few minutes. It may be that the reed, being just stiff 
enough at starting, becomes less elastic as it gets warm 
and saturated with moisture. The remedy would be to 
substitute a reed somewhat stiller, that would retain iti 
springeven when moist and warm. Keeds will not last 
for ever, and some are soon rendered useless. Or the 
mouthplecemay be of unseasoned wood, or the face not 
square to the grain ; or the wood, if laid when dry, will, 
when wet, alter sufficiently to make the bedding of the 
reed different in condition from what it was when play- 
ing began. In this case the remedy is to insert a new 
mouthpiece or to relay the present one when moist alter 
playing. It is imperative that the curvature of a 
clarionet mouthpiece should be equal on each side of the 
aperture, and not " In winding." 

Preventing Rust on Cycle Frames. — Dealers and 
users of cycles arS often troubled with spots of rust 
on the enamelled parts, for even carefully stoved 
new machines will often break out in rust spots all 
over the frames. The weldless steel tubes now 
employed are so porous as to allow damp and rust 
to strike through from the inside; secondly, much 



and through till the two ends come off to a. finish. Lift 
the loop outside the racket and put the ends through. 
After the main gut is in and the ends under several 
of the loops are down, the racket must be tightened up. 
To do this is a very difficult job, because if a support Is 
not i,ut in the bat (see Fig. 1), pulling on the gut string 
to bring the slack through will pull down the top of 
the bat. To prevent this a tool in two pieces (Fig. 2) 
is used, one piece fitting in the other. The plug when in 
place butts against a thumbscrew, by which it is adjusted 
to any length. When this support is put in, the cross 
string can be started In the top side at a V oi' W shaped 
groove. Trace over and under each main string, but see 
that the right Hole is worked when the gut comeg out on 
the other side so as to drop in the channel or groove 
that is made to i-eceive it. Pull on each string and 
wedge it by a smooth pointed awl in the liole where the 
gut is being held. Two awls are wanted so as to keep 
one string tight while pulling on the other. When tlie 
cross strings are nearly done the support X .\ (Figs. 1 
and 2) should fall out, proving that the racket is of 
about the same shape as it was before being worked. 

Water Freezing in Outdoor Cistern.- To protect 
the contents of cisterns situated in outdoor attached 
buildings from freezing, the cisterns should be boxed 
round with timber and the intervening space care- 
fully packed with sawdust or slag wool. The pipes 
leading up to the cistern should be wrai ped round with 
brattice cloth; another mettiod is to lay the pipes 
between two grooved pieces of timber, say Sin. by 14 in., 
somewhat in the manner that electric wires are laid in 
a wood groove. If only the cistern is aft'ected, a lamp 
might be kept burning near the cistern while the 
weather is severe. Another method (but one that is 
unfair to the water company) is to place a weight upon 
the ball of the ball tar, and thus the water is kept 
running. 



48 



Cyclopaedia of Mechanics. 



Enamelling Cycle Alnmininm Colour.— The best 
way to enamel a frame In aluminium colour is to 
coat the frame with japanner'a gold-size to which has 
been added a little stoTing Tarnish. ■ Stove until tacky, 
and rub oyer with aluminium powder; Then stove until 
hard. Give a coat of good stoving varnish, and again 
stove. The best way to harden aluminium paint which 
has dried without heat would be to apply a coat of good 
copal Tarnish and put the cycle away in a place free 
from dust until thoroughly dry. 

Fancy Shading on Marble Paper.— Fancy Spanish 
marble papers are all produced on gum dragon alone ; in 
fact, there is no better medium for the purpose. It 
is impossible to describe the exact metliod by which any 
particular effects are produced, as they are all more or 
less the results of dodges worked by each individual 
workman. In some instances the sheet of paper, instead 
of being kept flat when marbling, is folded with a 
number of creases crossing each other, producing 
irregular waTes, so to speak, in the paper. Again, a 
wooden frame, made of thin laths, may be made in 
I'egular squares or broken iip so as to make circles or 
oVaJs. The paper to be marbled is damped and laid 
on the frame, and when being dipped the size forces 
some parts of the paper upwards, and when the ordinary 
wave-like motion, as when producing common Spanish 
marbling, is glTen to the frame, irregular waves or shad- 
ing are imparted to the design on the paper. 

Rustic Table for Stage Use.— The illustration shows 
a rustic table for stage use, the top of the table being 
formed of two pieces of 9-in. by 1-in. wood 4 ft. long. 




Gently melt down a tew wax candles and, when cool, but 
before becoming hard, apply in the same way as plaster. 
This will make a oast that would be very easily destroyed 
or damaged, but, when the cast has once been obtained, 
it is a simple matter to make from it a plaster mould 
and recast it in plaster, or merely take a clay impression. 

Iiining Cask witb Pitch.- A-tiask whose inside is to 
be coated with pitch should be made very hot by placing 
a small fire basket inside it. It the cask formerly 
contained turpentine or other inflammable liguid, care 
must be taken in heating the cask that the turpentine 
does not catch fire, as if it does the cask "would probably 
be consumed. The pitch should be heated in an iron pot 
(care in heating is required, and the process should not 
be done in a house to prevent it catching fire) and then 
poured into the cask, which should be rolled round so 
that the pitch will flow over the whole of the surface. If 
the cask is to stand outside and hold rainwater, its 
outside can have three or four coats of ordinary oil paint. 

Measurement and Weight of Coal Banks, — For 
ascertaining the approximate weight of coal stacked in 
banks with sloping sides and shaped as shown by the 
accompanying sketch, measure the length on a line 
taken halfway up A and the width on a line halfway up 
B and multiply one measurement by the other; then 
multiply the result by the vertical height, which may 
be obtained by placing a straightedge on the top to 
overhang one side and dropping a plumbline to the 
ground. For instance, suppose A to be 40tt., B20ft., 
and the height 5ft., 43 x 20 x 5 = 4,000. Now to get the 
tonnage, divide by 40 for average coal, which would 
give 100 tons. When the heaps are not rectangular, 
take the average; for instance, suppose A to be 100ft. 
and the side opposite 80 ft., then the average, obtained 
by adding 100 and 80 together, and dividing by, 2, would 
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Measurement of Coal Banks. 



fixed together underneath by three battens 1 in. by 2in-. 
by 1 ft. 6 in. long. One batten is screwed in the cetitre 
and the others at 2 in. from the ends. The legs and 
cross-pieces are made from light tree branches, ilound 
the edge of the table nail some smaller stuff or some 
strips of virgin cork. A suitable paint tor the table 
can be made by mixing 1 lb. of raw umber in powder 
with some hot size or liciuid glue. 

Darkening Os(,k Fretwork.- For darkening a fret- 
work overmantel made of oak without destroying the 
figure, a bichromate stain is used. Dissolve one penny- 
worth of bichromate of potash in 1 pt. of rainwater, then 
brush the article all over with raw linseed oil, using a 
painter's sash tool to ensure getting it well into all 
interstices. Now dip the same brush into the potash 
solution, brush the stain well in, and whilst still wet 
rub down with No. glasspaper to cut down any 
apparent roughness. Brush, over with the stain again, 
and wipe off any surplus with a rag. Excess of oil and 
stain should be avoided^ and to counteract any tendency 
to twisting treat both sides alike. The above stain may 
be applied seTeral times, and will impart an appearance 
of pollard oak. Should a still darker tone be required, 
use permanganate of potash instead of bichromate. 
During the operations it is a good plan to have the work 
apart, and laid down on a newspaper. 

Taking Casts of Footprints.— Ordinary plaster would 
be found to make a suitable cast of a footprint. The 
plaster should be gauged fairly thin, so as not to disturb 
any peculiar markings, and gently poured over the foot- 
print, blowing the plaster into evei-y crevice. When 
completely covered, as much extra plaster may be added 
as wUi give the necessary strength to the cast. Give 
the mould a thin coat of oil, paraffin will do, before 
applying the plaster, so that the cast- may be easily 
freed from the mould. It the brnshing-on of the oil is 
calculated to derange or damage the mould, the cast 
may be taken without it, only, in this case, the original 
footprint will be destroyed when freeing it from the 
plaster. It plaster is not handy, wax might be tried. . 



b& 90 ; the^ average width or height would be obtained 
In a similar manner. As coal varies .considerably in 
weight, it is necessary to weigh trial lots from each 
colliery; this may be accomplished by finding the 
cubical contents of the coal waggons and dividing by 
the load after deducting the tare of the vehicles. It 
must be borne in mind that coal deteriorates both in 
weight and heating properties by being stacked in the 
open air for any length of time, and there is also a loss 
if the heap is weighed and removed in small quantities, 
but as these losses vary so considerably, according to 
the different conditions, it is not possible to state the 
percentage that should be allowed.' 

Acetylene compared ■with Incandescent Gas.— 

Acetylene gives a more natural light (that is, more 
nearly approaches daylight) than coal gas, and for this 
reason acetylene may, in a shop, be preferable to coal 
gas. But coal gas is much the cheaper, even allowing 
for new mantles, say four times a year. Light for light, 
as regards illumination, the cost of acetylene is equiva- 
lent to coal gas at 3s. to 3s. 6d. per thousand it Bray's 
burners are used. When mantles are employed, the 
illuminating qualities of coal gas are so greatly im- 
proved (no additional gas being used) that the same 
Illumination with acetylene gas would amount to nearly 
double the cost of coal gas, provided of course that the 
mantle burners are not covered with opal or other 
globes which reduce the light. When opal globes are 
used the cost of the two illuminants is more nearly 
equal. , Another important consideration ' is that 
acetylene must be made on the premises ; this involves 
a certain amount of trouble, though not much with a 
good generator. Added to this is the cost of the acety- 
lene apparatus, and interest on this outlay should be 
calculated in the cost of the gas. Briefly, acetylene is 
quite practicable for a shop and. affords a very pleasing 
light, but very few people in London, where co^ gas is 
cheap and good, would abandon it for acetylene. In 
country houses, and in many villages, acetylene is 
superior to every other kind of artificial light ; but in 
large cities coal gas is the cheaper light. 
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Determining Height of Cone for Ventilating 

Pipe.— The rule for determining the height of a rain- 
protectin g cone ahove the top of a ventilating pipe is that 
theareaof the cylindrical space between the base of the 
cone and the top of the pipe should be equal to the area 
o( a circular section of the pipe. Thus, assuming the 
Tentilatiug pipe to be lOin. in diameter, then 10 x 10 x '78 
equals78 sq. in., theareaof the endof the pipe. The cir- 
cumference of the pipe is 10 x 3f = SlHn. nearly. 
Dividing the area of the end of the pipe by the circum- 
ference (78 -i- 34) equals 2i in. nearly. This would be 
the height at which the cone should be placed above thf 
cylinder. A cone 6 in. larger in diameter than the pipe 
should be sufBcient to prevent rain blowing down, and 
above and below a 10-in. pipe the size would be increased 
or decreased about i in. in diameter for the cone for 
each difference of lln. in the pipe. 

Ficker-up for Table Tennis Balls.— A picker-up for 
table tennis balls is constructed very simply. It consists 
of a light cane or stick A (Fig. 1) about 3 ft. in length, at- 
tached to a cylindrical tube of cardboard by a band of 
sheet-brass B so that the shank when fixed to the 
tube makes an angle of about 60° with the horizontal. 
The. tube C is about 2in. long and about i^iin. thick, 
and must have an internal diameter of Itin. About i in. 
from the bottom of the tube, and at equal intervals 
around Its circumference, are made six holes about 
Jin. in diameter, and through these holes is threaded a 
piece of the narrowest flat elastic D, and the ends 
are knotted together. The elastic thus forms roughly 




again. Nevertheless, when a boiler is heating up. it 
contains both the hottest and the coolest watei". The 
hottest water leaves by way of the flow-pipe, but at the 
same moment the coolest water is entering the boiler 
by the return pipe. Heat is certainly lost from the flow- 
pipe unless it is well covered with some poor heat- 
conducting material. Such a covering is very seldom 
provided, and a practical observer always w nders why 
so much fuel and trouble are expended in heating the 
boiler and so little care is taken to prevent dissipation 
of heat by unprotected hot pipes and tank, etc. 

Removing Shlniness from Black Cloth.— To reno- 
vate some black clothes that have worn shiny, it is neces- 
sary to spread the garments to be renovated on a plain 
press-board or table. Dissolve a little ammonia in hot 
water ; in this dip one end of a stiff brush and work it 
vigorously over the affected parts. This is best done 
by a jobbing tailor, but even when the renovation is 
carried out at home the garments should bo sent to a 
tailor to be pressed. It should be said that when the 
"shine "is due to unusually long and severe wear the 
surface will have been worn beyond recovery, and no 
useful purpose will be served by the treatment that is 
described above. 

Balustrade and Pedestal for Fhotographia 

Studio.— Such articles as a balustrade and pedestal 
(Fig. 1), to be used as studio accessories in portrait 
photography, usually consist of a wooden framework, 
over vrhieh the ornamental part, generally made or 
moulded paper pulp, is fixed with glue ; the whole is 
then coated with a mixture of whiting, lampblack, and 
size. The accompanying illustrations will serve as a 
rough guide, but the malcer of the article may of course 
vary the design to suit his taste. Figs. 2 and 3 show^ the 
method of building up the balustrade. The circular 
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d, hexagon inscribed in the bottom of the tube, as in 
i'ig. 2, and acts as a grip when the appliance is pressed 
on the ball, allowing the ball to pass into the tube but 
preventing it falling out. 

Blisters on Bromide Paper.— Blisters on photo- 
graphic bromide paper very probably are caused by the 
uneven temperature of the solutions. The fixing bath 
should be made with warm water, as hypo becomes very 
cold while it is dissolving. All baths used in developing, 
fixing, toning, or washing should be kept as nearly as 
possible at 60° P. Prints that have blistered should be 
placed in methylated spirit, which destroys the blisters 
by causing the film to contract. 

Hottest Point In Hot-water Apparatus.— Before the 
fire below the boiler is lighted, the water maybe assumed 
to be of the same temperature throughout the apparatus. 
As soon as the fire is lighted, heated water begins -to 
leave the boiler and passes up the flow-pipe; this shows 
conclusively that the hottest water is in the boiler. 
The case could not indeed be otherwise, for the boiler is 
the place at which the heat and the water are in juxta- 
position. While the flre is kept going, the hottest point 
in the apparatus is the flow-pipe, tested as near to the 
boiler as Possible, and obvious y the boiler is still ahead 
of the flow-pipe in temperature until all the water 
arrives at the boiling point, or until water is drawn 
frbm the taps. When the flre Is let down or goes out, 
the, heated water will gradually work its way up to the 
highest point in the apparatus at which ciiculation is 
possible, and the boiler will contain the coolest water 
until all the water is cool or until the fire is started 
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pillar is made by winding good stout card around two 
hoops and laths as shown in Fig. 2 j over this is moulded 
the pulp for the carving. The smaller pillars are made 
by glueing card round four stout pieces of wood ; the 
other portions are>cut and bent into shape in a like 
manner. 

FlUing-up Bodies In Coachmaklng.— For flUlng-up 
woodwork some coaohmakers use spruce ochre gronnd 
fine in turpentine, whilstothers prefer to use the (Jrattou 
flUing-up powder, which is made of finely powdered 
shale and slate. If spruce ochre is used, to about 41b. 
add about IJlb. of tub white-lead ; this soltens the ochre, 
and produces a closer surface ; then add a small quantity 
of raw linseed oil, and the drainings of varnish cans, 
japan gold-size, and black japan, thinning the mix- 
ture to a cream consistency. The Grafton filling is 
mixed in much the same manner; thus, to a given 
weight of powder add fronV one-third to one-half the 
weight of tub white-lead, well incorporated with turpen- 
tine on the grinding-stone. Use a palette-knife tor 
mixing. The body should flrst have three coats of light 
lead colour, and when it is dry and hard the filllng-up is 
put on, one coat being applied each day, and successive 
coats being laid off in opposite directions. Six coats of 
filling are generally put on, but an extra coat is never 
wasted on a body.' When the filling is hard, after stand- 
ing a Week or longer, a coat of Indian red or ros3 pink is 
put on as a guide coat when rubbing down. This is done 
with a level pumicestone and water. These, a sponge 
and chamois leather, and a No. 6 water tool to get the 
pumice dust out of the corners, beiids, and quirks, ai'e 
all the appliances required in rubbing down a body. 
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Polishing Briar-root Pipe.— Briar-root pipes often 
are oil polished, being wiped over with linseed oil, and , 
polished hy holding against revolTing discs or a buff 
made of several layers of chamois leather. A steel 
burnisher is sometiines used. Ordinanr French polish is 
unsuitable for pipes lilsely to get hot by smoking. One 
ounce of seed lac dissolved in 1 gill of methylated spirit 
and applied by a small piece of chamois will give a snipe 
that can easily he renewed as required. A trace of. 
linseed oil applied at the same time as the solution will 
enable It to be spread more evenly. / 

Skeleton Sign Frame.— Figs. 1 to 3 show a skeleton 
sign frame 6 ft. 6 in. long on each side by 3 ft. high, 
to take 10-ih. by 6-ln. wood letters. To make the 
frame, procure eight pieces of l-in. gas barrel, 6 ft. 4 in. 
long, screwed at each end, four cross pieces, and four T 
pieces ; one end of each barrel should be heated and bent 
as shown and screwed Into the cross pieces. On the other 
end of the two intermediates screw the T pieces. The top 
and bottom rails will require an angle piece at each end. 
The centre pillar is built up with short pieces of barrel, 
~ each lOJ In. long, connecting the cross pieces. Uach wall 
pillar will be in one length, composed of a piece of round 
li'on running through line two T pieces on intermediate 
rails and into the angle piece at each end. A hole Is 
drilled through each piece and thi-ough the iron rod. 



probably, however, the trouble will be found to be 
due to down-blow, for the smoke of one chimney is 
frequently driven down a neighbouring chimney if the 
latter is at the time without a Are. If the chimney is 
accessible, an experiment, to determine whether (Jowii- 
blow is the caufee of the trouble, can be triad by 
putting a piece of pipe on to a bedroom chimney, not in 
use at the time; for a simple test a cardboard pipe 
about 36 in. high could be used. If down-blow is the 
cause, then probably the trouble only occurs when 
the win'd is in certain quarters. If the smoke comes 
into the bedroom (the parlour fire being alight) without 
regard to wind or weather, then the trouble may be 
syphonage, which is the drawing of air down one 
chimney by the superioi- up -current in another 
chimney, the normal air supply being insufacieut for 
both chimneys. Syphonage is of rare occurrence in 
cottages, though common in very large buildings. 

Finishing English Lever Watches.— Boughly the 

process of finishing a ^-plate English lever watch (s as 
described below. The wheels are first pivoted, and 
the depths pitched accurately. The centre-wheel 
holes and fourth-wheel holes are taken as correct 
In the rough movement, and the barrel and the third 
wheel are pitched to suit them. When the wheels are 
run lu the plates, the frame goes to a watch jeweller lor 
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which is fixed by a pin. Into the cross pieces at the top 
of the centre pillar is Screwed an iron ring ; the frame is 
fixed to the wall with four wall hooks driven in and clasp- 
i;ng the pillar. As additional support is needed in the 
centre, the f rarpe is suspended by a l-in. round wrought- 
iron rod, with a hook at each end ; one end is fastened 
through the ring at the top of the centre pillar, and the 
Other end through a ring driven into the wall. The wood 
letters are fixed at the top end with wrought-iron plates 
to iron rails, and are allowed to swing, or they may be 
fixed permanently on wire frames, which are in turn 
secured to the frame already described. Figs. 1 and 3 are 
elevations and Fig. 2 a plan of the frame. 

Trouble with Chimney.— It sometimes happens that 
when a fire is lighted in one room of a house, smoke 
is discovered coming out at thefireplaces of other rooms. 
In a new house the trouble can scarcely be due to 
defective brickwork; and even when in old buildings 
the sweep has knocked out a. brick or a half-brick 
between two chimneys, the effect is seldom to cause 
smoke to rush out in the manner described. A simple 
experiment, however, that will prove whether a chimney 
is sound may easily be tried. Light a fire in the grate 
of the suspected chimney and then put a sack ov&r the 
chimney top ; it the smolie comes out at any unexpected 
place the defect will be at or near that place. More 



Skeleton Sign Frame. 

any jewel holes that may be required. The barrel needs 
easing in its pivot holes, the inside of the bottom and 
cover must Ije stoned smooth, a mainspring hook should 
be fixed, and the stopwork must be made to work easily 
and smoothly. The set-hand work is made to work 
properly, and the motion work turned to fit and run 
correctly. The balance cock Is sent to be engraved, and 
the index and hairspring stud are made and fitted- The 
winding squares are reduced in length and tiollBhed. 
All the screws are hardened, tempered, polished,, and 
blued. The plates and cocks are stoned up, sent for any 
engraving they need, and then forwarded to the gilder. 
If the plates are to '' be spotted," they are done in a spot- 
ting tool. This consists of an upright spindle which is 
revolved by a foot wheel or by a bow ; it carries a small 
ivory tube, liki a drill, underneath which is a movable 
table to which the watch plate is fixed. This table has 
two motions, worked by screws like a lathe slide-rest. 
The plate is first polished, then smeared all over with a 
thin paste of oilstone dust and Oil and placed on the 
tool. The spindle With the ivory tube is revolved and 
made to touch the plate for a moment ; the plate is then 
moved one division by the screws, and the process 
repeated untlLthe complete pattern is made. 

Mending Umbrella Tube.— A steel umbrella tube 
broken at the notch should have a new tube. 
However, to repair, remove the tube from the frame, 
then get a piece of round iron rod about 3 in. long and 
of such a diameter as will tightly fit the Inside of the 
tube. If the tube is a thick one, possibly a piece of au 
old thin tube may be procured that will fit. Push about 
li in. of this dowel piece inside the tube and put a fine 
rivet right through, then fix on the end piece in the, 
same way. The notch will best be reflxed by soldering, 
as drilling a hole in the tube will weaken it. 
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Silverplatlug Paste.— Cheap silver-plating pastes 
and powders are useless and really harmful ; they are 
generally made from mercury compounds, and the 
mercury amalgamates with the metal on which the paste 
is spread ; then in a few days the bright surface becomes 
tai'nisheol and the metal becomes honeycombed and 
dull. The best material to use is a sllvfer compound. A 
silver-plating powder may be made by mixing together 
with a little water ,1 oz. of chloride of silver, 3 oz. of 
common salt, and 2oz. of cream of tartarrthis should 
be rubbed on the articles to be plated. If this prepara- 
tion is too expensive, a silver bronze paint could be 
used; this could be made by rubbing up aluminium 
powder with' sufficient pale copal varnish to form a stiff 
paste and thinning out with tui-peutine. 

Harmonic Penclla.— The harmonic pencil cuts any 
transversal AD (Pig. 1) harmonically; that is, AB : AD 
:; AC - AB : AD - AC, which can be seen by a simple 
measurement, as A B is one-fourth of A D. Let O A, OB, 
O C, three rays of a harmonic pencil, be given (Fig. 2) ; 
it is required to find the fburtu. Take X, any point in 
O B, and make X Y equal to O X. Draw T Z parallel to O A, 
and Z X produced to V through X. Then y Z is bisected at 
X. Draw O D parallel to y Z. This is the fourth ray. 
This method depends on the fact that if a line is bisected 
by a ray, it is parallel to the conjugate of that ray. 
(Alternate rays are conjugate to one another.) A second 
method is as follows (Fig. 3). Given OA, OB, 0, as 
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the purposes for which cresylic acid was formerly used. 
The addition of a little salicylic acid renders all kinds 
of glues very tenacious and prevents decomposition, 
this property being taken advantage of by manufacturers 
of distemper. ~ Salicylic acid is jiuite colourless and free 
from taste or smell, and is considered to be three times 
more powerful than carbolic acid in preventing putre- 
faction. Skins that are to be used for making leather 
do not undergo decomposition it treated with dilute 
salicylic acid. Salicylic acid is poisonous in quantities. 

Blisters on Pneumatic Tyres.— Dirt between rubber 
and canvas causes blisters or swellings. To remove them, 
hook a piece of wire, push it through the rubber, and 
scrape out the dirt. Put some rubber solution in 
through the hole, and work round with the wire. When 
dry, press the rubber down to the canvas while inflated. 

Glassbouse for Raising Pineapples.— For growing 
pineapples in artificial heat practically any shape and 
size of greenhouse will be suitable, provided it can be 
kept hot enough. ' A broad lean-to kind is the best, as 
its side wall can be put to face the north and thus save 
anxiety when the cold gales are on, for the pineapple Js 
very delicate and susceptible to the least fall in tem- 
perature. A pine house should have other glasshouses 
at each end to shelter it and so that its doors may not 
open to the outer air. A temperature of 80^ F. is required, 
and to obtain this there must be 75-f t. to 80-tt. run of 
4-ln. pipe to each 1,000 cub. ft. capacity in the house. An 
exposed situation may require 85 tt.,-while for a haturally 
warm situation 70 ft. per 1,000 cub. ft. might sufllce. Pines 
are raised in "pits." These are beds resembling huge 
wooden troughs raised off the ground a little. These 
pits vary fi-om 2 ft. to 5 ft. wide, and may be as 
long as desired. They have to be heated, indepen- 
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before, draw any line EP and produce it. Take any, 
point I in O B. and draw PIG and EI H. Draw through 
GHto meet EP in D. Then OD- is the fourth ray. The 
proof is this. Take a quadrilateral, a*s EFGH. Draw 
the diagonals, which intersect in I. Produce the opposite 
sides to meet in O andD. Join OD, 01, and DI. Then 
the pencils which radiate from OX and O are both 
harmonic. If O B bisects the angle A C, O D is at right 
angles to C (Pig. i). 

Groyne.— A groyne is a wall or breakwater built on the 
sea-beach, extending from high-water mark towards lov^ 
water, and serves to prevent the sea washing away the 
land. The groyne achieves this purpose by preventing 
the travel or drift of the sand or stone that forms the 
shore. The Case groyne is made of timber, and the 
theory of the inventor of this form of groyne was that 
the work would be better done if done by slow degrees. 
This groyne is made only a foot or two high at first, and 
when the sand or gravel has been accumulated to the 
full height of the groirne another foot or so is added. 
This theory has been found to be correct; and as a 
consequence the Case groyne is now nearly always used 
to prevent the sea making inroads. 

Cresylic and Salicylic Acids.— Cresylic acid (CyHsO) 
Is a colourless liquid substance principally found in 
coal and in the products of coal tar, and also it is 
found in flrwood tar; on repeated distillation cresylic 
acid yields phenol (carbolic acid); Nitric acid acts upon 
cresylic acid, forming nitro-cresylio acid. A consider- 
able quantity of cresylic acid is employed in the 
manufacture of salicylic acid, which, possessing several 
advantages over cresylic acid, has superseded it for all 



dently of the house, by pipes run along in the 
bottoms of the beds as shown by the illustration, 
which is an end section of a bed. Two 4-in. pipes are 
enough for a 3-ft. bed, while three 4-iu. pipes would 
be required for a 4 ft. bed. The pipes are covered 
with clinker or broken brick, then comes a layer of 
smaller stuff, then the earth above. The rough material 
drains the bed and prevents the earth getting round the 
pipes. Some beds have the pipes underneath the bottom, 
while others have a long brick-built tank underneath, and 
the pipes are run through this. It is also a good plan to 
let one of the house pipes run round the top edge of the 
pit. The degree of humidity is a matter for the grower 
to decide. The moisture is obtained either by running 
one or two pipes through a long trough of water, ortrough 
pipes are used. The latter are pipes with troughs cast 
on them. Or loose troughs to lie on top of the ordinary 
pipes can be had from all pipe factors, or zinc troughs 
can be made. 

Walnut Varnish Stain.— For a walnut varnish stain, 
agitate 1 pt. of methylated spirit and 3 oz. of oi'ange 
shellac in a well-stopi ered bottle at intervals until 
thoroughly dissolved ; then add i oz. of Bismarck brown 
and ioz of nigrosin, stir well, and pass through a fine 
strainer, when the stain is ready for use. By varying 
the proportions of the colouring matter any shade of 
oak or walnut may be prepared. In reply to a further 
question, oil Is not used in spirit varnish, the medium 
employed for thinning down being methylated spirit. 
The stickiness complained of is due to the varnish being 
too thick. The varnish should be applied quickly and 
evenly in a warm atmosphere, using a wide camel-hair' 
O)- sable brush 
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Naphtha Varnish.— 'Wood naphtha or crude wood 
spirit is very little used in spirit varnishes on account ot 
its complex composition. To prepare a varnish from 
wood naphtha, place 1 gal. of naphtha in a well-stoppered 
vessel with 21b. of hleached shellac, and dissolve by- 
frequent agitation; allow to stand tor fourteen days, 
when the varnish will be ready tor use. By adding 
aniline dyes soluble in spirit, the varnish may be con- 
verted into mahogany, walnut, and other stains. The 
above preparation will be found to evaporate very 
quickly, and therefore it should be kept in an au'-tight 
vessel in, a cool place. 

Sugar Candy.— Sugar candy is prepared from a satu- 
rated solution of sugar, formed by adding sugar to boiling 
water till it will dissolve no more. The solution is then, 
run-into troughs, in which it is allowed to cool slowjy, 
while a number of threads are hung in the liquid upon 
which the crystals form, and continue to grow. Ihe 
time required will depend on the bulk of sugar treated. 
In working on a small scale, it will be necessary to 
remove the strings and adhering crystals; then add 
more sugar to the liquid, boll up, S,nd immerse the 
strings again while the liquid is cooling. Cakes of candy 
will also separate on the sides of the vessel ih which the 
liquid cools. 

Heating Water by Exhaust Steam. — To utilise 
exhaust steam from a 12-horse-power engine to heat the 
water of a hot- water circulating system which is at 
present heated by a boiler in the usual way, either the 
water could be heated by the steam alone 0:^ *^^ ^ m!" 
could be made to assist the present ordinary boiler. 1 he 
method to be adopted is that by which feed-water is 
heated, and a modifled form of feed-water heater is 
suggested. A cylinder with a set of tubes in it is the best 
heater for the purpose, the steam being either outside or 
Inside the tubes, whichever arrangement appears better 
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Heating Water by Exhaust Steam. 

If it can be arranged, it is best to let the exhaust blow 
straight through the heater, but it should first go 
through a " separator," which removes the oil. In 
summer-time there should be a means for the exhaust to 
escape without going thi-ough the heater. The heater 
must have a condense pipe from it terminating in atrap. 
Theacoompanying sketch shows these details. The flow 
and return water pipes only require to be joined up to the 
■existing mains, flow to flow and return to return. There 
should be a safety-valve on the water part of the heater. 

Black Cream for Boots.— For a black cream for box 
calf boots, mix lib. of curd soap, 21b. of beeswax, 21b. 
of oil of turpentine, and 4J pt. of water, with black 
or any colouring matter to the shade required. Cut up 
the soap, and dissolve in water by boiling separately; 
dissolve the wax in the turps by heating the two 
together, pour into the soap solution, and briskly stir 
until the whole is cool and creamy. Aniline colours, 
if required, should be mixed with the water before the 
soap is added. 

Cleaning Geneva and Waterbury Watches.— 
All watches are cleaned by being taken to pieces, 
the parts being immersed in benzine for a few'minutes 
to dissolve the old oil, etc. They are then held separ- 
ately in tissue paper in the fingers (to avoid handling) 
and brushed clean and' dry with a soft " watch brush " 
rubbed in dry chalk. All pivot holes, etc., are thoroughly 
cleaned out with. a sharp-pointed peg of wood (sold in 
bundles as watch "peg wood"). To clean jewel holes 
that have endstones, the endstones are taken off before 
pegging the holes. Before taking any watch to pieces, 
the mainspring must be let down by holding up the 
winding click and allowing the spring to run back by 
means of a key placed on the winding square or by the 
winding button. While taking to pieces, look carefully 
tor faults, such as worn pivots, wide pivot-holes, signs 
of wheels rubbing on the plate or against each other, 
etc., with a view to correcting them before putting 
together again. In a Geneva watch escapement the 
cylinder must be of such a height that the 'scape wheel 
enters the slot or passage cut for it without touching 



either the top or the bottom. The depth must be suf- 
ficient just to allow the 'scape-wheel teeth to look. 
The watch should be accurately " in beat "—that is, when 
the balance is at rest, the cylinder opening should face 
the 'scape wheel exactly. A Waterbury is a duplex 
watch, and is in beat if, when the balance is at rest, the 
impulse-pin points to the 'scape wheel. Oil should be 
placed in small quantities on mainsprings, on all pivots, 
on keyless wheels and springs, and on the points of 
'scape-wheel teeth. 

Binding Books Without Special Tools.— For binding 
books without special tools all the materials that need be 
provided are a little melted glue, some paste, a needle and 
stout thread, some white and coloured papers, and a few 
other trifling items. Arrange the Sheets to be bound in 
order, beat them even at the back and head, and subject 
them to a heavy pressure between two flat surfaces by 
piling weights on them. How take two pieces of tape 
fin. wide, and each 2 in. longer than the width of the 
back of the book. Stiffen the tape by drawing it through 
paste, and then let it dry before use. Fold the pieces of 
stiff tape, and place the sheets within them in such a 
position that the two tapes A (Fig.l) will divide the back 
into three equal lengths. While the sheets are pressed 
down firmly with the left hand, with a lead pencil draw 
a line down each side ot the tapes, and two other lines, 
each one dividing thatpart of the back outside the tapes 
into equal portions. These lines mark the place for the 
entrance of the needle. The sheets are to be sewn on 
the tapes as in Fig. I. When the book is sewn, the 
threads fastening each sheet are seen outside the tapes. 
The back must now receive a coating of glue, not too 
thin, after which It may be left to dry. Then, the glue 
being'hard, the book may be cut on the edges with a 
straightedge and a sharp knife. The back must next be 
rounded by tapping with a hammer, which may be 





Fig. I 
Eluding Books -nrithout Special Tools. 

helped by a gentle pulling at the tapes. For the covers, 
use the thinnest millboard. Cut two pieces of this to 
project about J in. over the head, foot, and fore-edge of 
the book, and glue them in position on the projecting 
tapes, which wUl adhere to their inner sides. Over the 
tapes glue strips of coafse canvas B (Fig. 2), each strip 
being lin. wide by 6 in. long; then glue on the open 
back. When this glue is dry the volume may be covered 
with paper, cloth, leather, or vellum. Vellum must be 
lined first with clean "white paper firmly pasted on it, 
and cloth covers must be fastened with glue ; Instead of 
glueing the tapes to the boards, cut a cloth cover large 
enough to allow for overlapping and for the width of the 
back, glue the covers on the cloth parallel with each 
other, and turn in the cloth round the edges. , When 
this is dry, the book may be j)laced in the cloth cover, 
the tapes glued to the inner sides, the open back to the 
back of the cloth, and the strengthening canvas glued 
over. the tapes; finally, the end papers being fastened 
down, the volume is fluished. It will lo6k a homely 
affair, but it will cost little beyond the trouble and will 
effectually preserve the volume. For many volumes 
published in numbers, the publishers supply covers; 
these may be securely fastened on by this simple method; 

Electro-platers' Stopping-oer Varnishes. — Best 
copal varnish is a good stopping-off varnish suitable for 
all-round purposes by electro-platers ; after application, 
it should be allowed to dry for three hours, until it has got 
qvrite hard. This will stand the action of hot or cold 
cyanide solutions, and may be removed by the appli- 
cation of warm methylated spirit afterwards. An 
indication of its presence may be secured by tinting it 
with ultramarine of one of the aniline dye stuffs. 
Common varnishes may be employed in cold solutions, 
or a stopping-off varnish for use in cold solutions may 
be made as follows :— Place soihe crushed best red 
sealing-wax in a bottle containing naphtha, and stand 
the bottle in hot water until warm, then well shake the 
mixture until the sealing-wax ha,B dissolved. Apply 
with a soft brush. 
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Design for Bracket to Verandab.— The accom- 
panyiug illustrations show the end view (Fig. 1) and 
front flews (Fig. 2) of a verandah supported on 
brackets ; such a verandah is suitable for a small villa 
or cottage executed partly in half-titnhered work and 
having a ground storey bay window projecting 1 ft, 9 in, 
from the main wall. The rafters, oat of 3-in, by 2-in,, 
are dsed at the top end to a ridge-piece nailed to the 
wall and at the bottom, bii-ds-mouthed over plate A 
housed into the ends of the bracket heads, and rests 
upon and forms the head of the bay window. The 
housing may be simpler a plain notch half the depth 
of the plate and nailed, or it may be rendered 
additionailly secure by dovetail notchings, as shown in 
Fig. 3, where the head of the bracket is shown in full 
line and the plate and end rafter in dotted lines. The 
- end rafters are kept flush with the outside of the 
bracket, and, if desired, the spandrel may be filled in 
with a i-in, perforated panel as shown. This panel 
should be placed lying and grooved I in. into the rafter 
and head ; the design of . the perforation is based on 
the equilateral triangle, as shown by the dotted lines, 
and is easily described by bisecting the angles of the 
spandrel to find the centre lines of the arches. The 
brackets are mortised and tenoned together as shown 
*by dotted lines, the tenons bein^ painted and the foot 
of the rib screwed to the wall piece ; the latter is fixed 
to plugs in the wall, IJ in. being suiBcient to insert the 
head into the wall, building in with cement. The 
gutter is worked in the solid out of 3i-ln. by 3-in. pitch- 
pine and screwed to the plate, the end being returned 



brush kept for the purpose, and an undercoat of varnish , 
put on ; this should take two days to get thoroughly dry, 
and is flatted, as for the coat of glaze, with a pad of 
cloth well wet with water and fine pumlee powder, 
washing off well so that no dust is left on the body or 
in the corners, lor which a water tool should be iised. 
The finishing coat of varnish is then put on in a clean, 
well-lighted shop, and in winter kept to a heat of 70° P. 
Sometimes blue and vermilion lines on carriages are 
glazed to produce a higher tint. As regards polishing a 
qarfiage, the work must stand at least six months before 
polishing is attempted. 

Cleaning Watch Hairspring.— The correct method 
of cleaning a watch hairspi'ing is to dip it in Ijenzine and 
dab it dry on tissue paper several times in succession. • 
Then remove any dirt that remains with a pointed 
watch peg. 

Straightening Wire.— The illustration shows a block 
used for straighoening wire, the method employed being 
undpretood easily. It is simple in construction, consisting 
of a block of wood 3 in, or 4 in, square and about 1 ft, 6 in. 
long. For the pegs A strong wire nails or pieces of wire 
may be used. To make the apparatus, first bend the 
wire D to shape, lay it on the block, and knock in the 
nails or pegs as at A. The wire should be of the same 
thickness as that to be straightened. The loop of wire 
B is knocked into the block so that the latter may be 
fastened to the bench. Having made the block,, the 
wire C D should be taken out and the wu'e to be pegged 
put in similarly to the wire CD. The wire is then pulled 





Rq.6 
Design for Bracket to Verandah. 

in the solid as shown in dotted lines (Fig. 2). The 
covering of plain tiles may be fixed to boarding or 
battens as shown ; in the latter case a verge piece B 
is cut to fit under the tiles and cover the ends of the 
battens, finishing behind the gutter. A shaped apron 
lining (C, Fig. 2) is shown grooved into the under side 
of the plate and housed into the brackets, but, if 
desired, may be nailed direct on to the face of the 
Plate, which would then be kept the thickness of the 
lining farther back. Figs. 4, 6, and 6 are respectively 
enlarged sections of bracket head, wall piece, and 
bracket rib. Figs. 1, 2, and 3 are reproduced to a scale 
of 5 in. to the foot, and Figs. 4, 5, and 6 are one-ninth full 
size. 

Glazing In Coach Fainting.— In any good job in 
coach painting it is the trade cnstom, when the body 
or carriage has been brought up to tlie first coat of the 



proper ground colour (which should dry in about eight 
to ten hours) to apply a second coat to make the' first 
coat solid. In the third coat a good proportion of 



undercoating varnish should be mixed with the colour ; 
this is called the glazing coat, and is put on to prevent 
the varnish on the body or carriage being absorbed by 
the undercoats of colour. The coat of glaze should stand 
lor a day or two to get hard, and is then flatted for the 
next process of lining out, wjiioh requires for a good job 
a smooth, even surface. After the lining but is done and 
dry, the work should be dusted off with a camel-hair 



Pegging Block for Stralghteiung 
Wire. 



out at D. Some little experience is necessary to make the 
wire come as straight as required. In pegging the wire, 
it may at first come out of the block curving to the left, 
or vice versa. To remedy this, tap the pegs with a 
hammer to the left or right as requiied ; thus it the wire 
curves to the left, tap some of the pegs to the right ; if 
the wire curves to the right, tap the pegs to the left. 
Generally, the pegs will be found to control the 
straightening of the wire. The worker, whilst he Is draw- 
ing it through the block, should get an assistant to hold 
the coil of wire. If it is wished to peg different sizes, 
several blocks Should be made, say one for Nos. 11, 12, 
and 13 B.W.G., and one for Nos. 16, 17, and 18 B^W.G. In 
practice a separate block is kept for eiaoh two sizes, but 
where only a small quantity of wire is required, one 
block may be made to do for several sizes. 

Fretwork.— In executing fretwork, first draw out 
the design full size, then inscribe the pattern selected, 
leaving a sufficient margin around the edges of the 
design to give strength where most of the weight hangs 
from. When the designing is finished, slightly shade 
the parts that are to be cut away, using Ipdian ink 
mixed with a little water. Next the whole should be 
inked in and then traced to save the' design. The wood 
should then be planed to a smooth surface and the 
traced copy should be pasted on the board with thin 
paste. Before cutting out, to admit the fretsaw bore 
holes with a small gimlet in the centres of the parts that 
are to be cut away, leaving the outside edges until last, 
as the work is liable to snap in the centre. Then com- 
mence on the outside waste pieces and serve them the 
same way, working with very great care. After all the 
necessary parts are cut away, the fretwork should be 
held horizontally with the face downwards over a steam- 
kettle for a few seconds only ; this releases the paper 
left on the fretwork surface, which should afterwards be 
rubbed very lightly with sandpaper. Then when the 
connecting parts are fixed together, the wood will be 
quite ready for varnishing. 



54 



Cyclopaedia of Mechanics. 



starches for Laundry Work.— Ordinary starch for 
linen usually Is the eame whether made with hot or cold 
water; but used cold it does not give such a stiff finish 
as the boiled. For sizing starches are made, that break 
down even in cold water ; these, of course, are different 
from ordinary starch. The usual starches sold for laundry 
purposes are maize (Indian corn) starch and rice starcb, 
and for sizing purposes potato starch and sago starch. 
Starch is made from potatoes by rasping and washing 
them through fine sieves ; the starch separates from the 
wash waters and, after several washings and settling^ 
from pure water, is drained, dried slowly, and broken 
up. The other starches are similarly made, biit hard 
materials like Indian corn or rice have first to be fer- 
mented or else treated with alkali in order to break 
thein down. 

Coat Suspender. — The bagging of a coat collar is 
generally due to hanging the coat by the ordinary neck 
loop, and the heavier the coat the more certain will 
there be the loss of form, which will become evident in 
time. It is usually wiser to employ a coat suspender, 
of which several varieties are in the market. A simple; 




FIG. 2 
Coat Suspender. 

effective, and inexpensive one may be made as shown in 
Fig. 1, using wood from i in. to 1 in. thick. From A to D 
is about 18 in., to B is 4iin.,and the top edge on which 
the shoulders of the coat are to rest should be rounded 
to avoid " ridging." A hole is drilled about lin. below 
B as shown, and. through, this is passed a string for 
attachment. Fig. 2 illustrates the suspender in use; 
it greatly helps to retain the form introduced by the ■ 
tailor. 

Gilding Cardboard Mounts.— When picture, mounts 
of cardboard or similar stuff have been cut out with a 
bevel edge the only practical method of gilding this 
edge is by covering it with gold paper. JPaper for the 
purpose, called gUt binding paper, can be had from most 
stationers or mount cutters. Strips of this paper are 
carefully cut to size, pasted, put -on the bevel, and 
turned in to the back. Special attention must be 
given to have the corners neat and to prevent the 
join from being unsightly. Such mounts are, however, 
often gilded before being cut out, bilt this process is 
beyond the amateur. A blocking press, three brass 
blocks, and a shaped steel cutter, jrill be required. One 
of the brass blocks is simply a frame, which may be of 
any shape j this is set up in the press, which is neaped. 
The cards are prepared with the necessary size and 
gold leaf and blocked in the press, and when the 
surplus'gold is wiped off a broad line is left on. the 
board. The second brass block is simply a jflat piepe 
of brass smaller than the tvsbtae each way by ttte size 



of the bfevel, say about i in. The third block is a 
larger frame than the first, and has a little larger 
opening. The three blocks comprise a set. When the 
gold line or frame has been bloclied on the card, the 
block is removed and the second or solid block is set 
u 1. The large or third frame is arranged on the bed 
of the press. The card is next placed between these 
two bloc>>s, and when pressure is applied in the usual 
manner a deep impression is made, which will bevel 
the gilded portion, and the card will have the appear- 
ance of a flat tray with a gold border. Then the steel 
cutter, of the exact size of the block which makes the 
depression, removes the centre. The various blocks and 
the cutter must suit the work to be done, and if the 
blocks do not register with each other, very imperfect 
work will be produced. For gilding the surfaces of picture 
mounts, follow the instructions given in Series .1., p. 108. 
Glossing Stiff Felt Hats.— A gloss for felt hats 
may be made by dissolving I oz. of shellac in i pt. of 
methylated spirit and for any desired colouring add 
aniline black soluble in spirit. This should be applied ' 
sparingly with a rag and, the hat then ironed, but the 
hat itself should not be held over the stove. Another 
method isto place a piece of beeswax on a soft piece of 
flannel, andiron the wax into the flannel with a hot iron. 
While the flannel is warm rub it all over the hat, and* 
then iron ' the hat j finally polish with a felt pad.- 
These methods should be ti'ied on an old hat first until 
experience with them is gained. Further information on 
reviving felt hats is given in Series I., p. 286. 

Washing Trough for Laundly.— Fitchpine is the 

test timber to use in the construction of laundry wash- 
house joinery. For a trough 8 ft. 10 in. long, li-ln. stuff, 
finished size, should be used. The sides should be in two 
pieces, ploughed and tongued, the bott;om being screwed 
on with bra^s or galvanised screws. Let the centre pieces 
and ends into the sides about i in., and fasten the whole 




Washing Trough for Laundry. 

together with galvanised plates A and bolts as shown in 
the illustration. 

Plaiting Whip Lash.— For a four plait whirr lash cut 
the thongs, leaving them together at one end for 6 in. for 
a keeper ; cut that toa point, and cut the thongs narrower 
and pointed towards the other end ; turn the keeper 
doym so that it can be plaited over, and get a firm hold 
of It inside the lash. Then take hold of the most out- 
ward thong on the left-hand side, and draw it betweefn 
the most outward thong on the right hand and the next to 
it ; pass it over to the left, then take the extreme right- 
hand thong and draw it between the extreme left thong 
and the next to it and pass it over to the right, and so 
on till the plait is finished ; keep the thongs flat, and roll 
the lash with good weight when finished and put over it 
Sonne powdered chalk. 

Cutting and Polishing Sections of Rock.— For a 
simple revolving cutter and polisher for sections of rock 
that could be attached to the table of a treadle sewing 
machine some special contrivances would be necessary. 
A second-hand headstock could be purchased and 
erected over the pulley wheel of the treadle, and a 
three-screw chuck obtained to suit the nozzle. In this 
chuck would be fastened the stick-brass to which would 
be attached the cutter ; this consists of a steel disc about 
it in. thick. Alongside the cutter should be improvised 
a rest, on which the rook is placed,, and so pushed up 
against the disc as it revolves. In the' process of cutting, 
diamond dust moistened either with turpentine or 
paraflin is applied both to the cutter and the rock. 
Diamond dust can be obtained from dealers in Hatton 
Garden, London, E.G. A cutter made as above is the 
best and quickest used. A cheaper method is to use a 
disc of copper and medium emery powder moistened 
with turpentine. In this case more than one disc would 
probably be needed. For polishing thei rock, an emery 
wheel would take off the worst of the roughness, and 
then the polishing process would commence. The 
specimen is ground on a flat surface with varying grades 
of emery powder until the very finest is reached, and 
then the final polish is given either with rouge or putty 
powder, this last polish being given on a smooth steel 
surface plate. 
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Uthinm.— Lithium is eomewliat similar to alum in 
appearance. When freshly cut it loolis like silver, but 
rendily tarnishes In contact with air, becoming slightly 
yellow. It is soft and weldable and molts at 18 )° C. It 
IS the lightest solid known— lighter than any known 
liquid. It is oxidised by water, so it is neoessary to 
protect it fi-om the air by keeping it in naphtha. It has 
no application such as has aluminium in manufacturing 
purposes. 

White-lead Paint for Inside Work.— For a second- 
colouring coat for inside work, make white-lead paint 
thus. Procure Ulb. of genuine white-lead and ilb. of 
patent driers and thin down with equal parts of linseed oil 
and turpentine. Second coats on old work should always 
be mixed with an abundance of turpentine, otherwise the 
paint will not adhere firmly. After the second-colouring 
coat has been applied, the work should be carefully 
stopped with a putty made from white-lead, gold-size, 
and turpentine mixed to a paste, and then rubbed down 
with Ho. sandpaper until a perfectly smooth surface is 
obtained. Another coat should then be applied, using 
one-third oil to two-thirds turps. Rub down as before, 
and apply a coat of ■varnish colour made by mixing 
together white-lead ground stiff in turpentine and 
thinned down with Freneh oil -varnish. If a high-class 
finish is required, rub down with a felt block and flour 
pumice powder and apply a finishing coat of French oil 
Tarnish. When finishing with white Tarnished colour, 
lay the paint off, as evenly as possible, taking care to 
obliterate all brush marks when finally laying off. 

Form of Saw Teeth for Cutting Hard Woods.— 

A suitable form of tooth for hard woods is shown 
in the accompanying sketch. For cutting unseasoned 
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timber the lead of the teeth should be at an angle of 
about 70". The transverse bevels should be at an angle 
of about 10'. For cutting dry or seasoned timber the 
angles should be less acute. From sixty to sixty-six 
will be a suitable number of teeth in the saw. 

Slate Cardboard.— There are several ways of nre- 
paring enamelled writing surfaces on cardboard. The 
following is a method now much in use. A mixture of 
wbite or , bleached shellac and borax is dissolved- in 
10 per cent, of water ; concentrated glue size and mineral 
black rubbed to an impalpable powder is used for the 
first colouring material. In large mills the colouring 
material is transferred to the paper which is to be coated 
by means of specially constructed felt rollers and evenly 
distributed with brushes. The paper is then dried and 
rolled up. Another coat, which differs somewhat from the 
first and which consists of vine-black, glycerine, glue, 
and water, is then applied. In some cases, where a good 
quality is required, two or three coats are giVen, after 
which the paper is dried and cut up into suitable sizes 
and steamed at a temperature of 250° F. and finally 
smoot.hed by calendering (or drying through steam- 
heated rollers). The simplest method would be to 
mix equal quantities of flour emery and ivory black in 
white hard spirit varnish and apply with a wide camei- 
hair brush in a warm temperature. The addition of a 
small quantity of castor oil will give greater elasticity 
and prevent cracking. 

Use of Galvanised Pipes,- The process of galvanis- 
ing consists of cleansing the metal and dipping it in 
molten zinc. An idea prevailed at one time that the 
cleansing process was effected with acids that had a 
destructlTe action on the metal, but no such danger 
need be feared now. Therefore, the process is a 
strengthening one, as galTanising tends to make the 
metal a trifle, thicker, and cleans the dirt out of the 
weak places and fills them with zinc. The generally 
recognised reason for galvanising iron goods is to pre- 
Tent the Iron rusting, and this prerentlve method will 
succeed if the water carried in the pipes does not attack 
zinc. In London, the waters are all hard, and the, 
presence of lime prCTents the water attacking iron and 
lead, so that the rule in London is to use plain iron 
pipes for hot-water work and lead pipes for cold water, 
and the iron pipes but very rareLy give any trouble by 
rusting. In many places in the North of England the 
water is soft, and attacks iron and lead ; in these cases 
nothing 13 gained by galvanising the iron pipes, as the 
water attacks zinc just as freely as lead and iron. In 



other words, when iron pipes are attacked by the water 
passing through them, galvauising the pipes seldom 
proves a remedy, as the majority of waters that exert 
a destructive influence on iron are destructive of zinc 
also. Notwithstanding this, the use of galvanised pipes 
and fittings is desirable, for with slightly hard waters 
(and under several other conditions) the protection 
afforded by the zinc (if lasting only for a little time) 
allows the pipe to get into a condition which prevents 
rusting. Malleable-iron fittings rust nearly as fast as 
wrought -iron, but are not so destructively affected, 
being, in this respect, like cast-iron. 

Gilding Military Braid.— For electro gilding mili- 
tary braid, a cage must be made of non-absorbent hard- 
wood, say laucewood. The braid must be lightly wound 
over this cage, with each fold side by side, but not 
crossing. The folds should then be interlaced with fine 
wire at two or more points of the cage, to conduct the 
current rapidly to all parts of the braid and thus pre- 
Tent blotches in the gilding. A length of No. 21S.W.G. 
copper wire should then connect all the other wires and 
form the slinging wire. First wet the whole in distilled 
water, then lower into the gilding solution (heated to 
170° F.), and gild with a current of low voltage to prevent 
browning. When gUded, well wash in hot water, dry 
before the flre, and brush with a hair brush. Re-gilded 
braid rarely attains the lustre of new gold braid. 

Scratch-brush. — A scratch-brush (see illustration, 
which is two-thirds full size) is made of fine steel 
wire bound with stbut brass wire, as shown at 
A. When using the brush the end marked B must be cut 
across. The scratch-brush is of use in remoTlng rust 
from gun-barrels, etc., but beginners are advised to start 
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with a piece of scratch-card, as scratch-brushes are 
rather dear. 

Casting Small Metal Teapots.— One method of cast- 
ing metal teapots is described below. A brass ' mould, 
in two halves accurately fltting and smoothly finished 
inside, must first be made to the size of the teapot 
required. The moulds must be heated till only slightly 
cooler than the alloy being used, and well covered with 
a thin coating of lampblack and turpentine. Fix the 
two halves together and run in the molten metal. 
(After a little practice the time can be very accurately 
gauged.) After allowing the metal to remain till a thin 
crust has set, turn the mould upside down and run out 
the metal, which will still remain liquid, from the 
inside. The inside, while still in the mould, may be 
burnished to remove roughness if considered necessary. 
On separating the mould the teapot will be found to 
have a smooth and fine finish. The best alloy to use 
is one consisting of about 91 parts of tin to 9 parts of 
antimony. If the metal does not run as smooth as 
required (which will be readily seen after casting a few 
ai'ticles), add metallic bismuth, not exceeding 1 per 
cent. This increases the fluidity of the metal. The 
teapots can be flnished under the polishing bob. 

Coach Painters' Sandpaper Stopping.— Sandpaper 
stopping is made by mixing colouring matter, as lamp- 
black or drop black, and white-lead with turpentine 
3 parts, gold-size 1 part. 

Extracting Fat trom Meat.— In extracting the fat 
from a quantity of rough meat and bones, the meat 
should be heated together with a small quantity of water 
in a digester that is fltted with a safety valve and a 
pressure regulator The temperature can thus be 
raised to above ordinary boiling polntby putting on 51b. 
or 10 lb. pressure, thus ensuring a better extraction of 
the fat. The liquid containing the fat in suspension 
should be run out into a shallow tank or bowl and 
allowed to cool ; the fat will then pass to the surface and 
solidity, and may be readily removed. At the same 
time, all the soluble nutritive material of the meat will 
be dissolved out by the water, and unless utilised in 
some way would be jvasted. It may be used either by 
drying it down on the meat flbrin left insoluble, or by 
incorporating it with other food. For instance, the 
meat fibrin may be mixed with barley or other meal, the 
liquid from the digester added, kneaded in, and baked 
into cakes, wliich may be ground to powder in a dis- 
integrator, forming a very nutritious meat meal. If it 
is only desired to dry the insoluble flbrin, this may be 
done on trays in an oven. 
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Measuring Lead on Dome.— The simplest plan of 
measui'ing up the lead on a dome is to measure up the 
superfioial area of the dome, and add to that sum sufficient 
to account for all rolls and passings, etc. To find the 
area ot the dome, assuming that it Is a true hemisphere, 
the rule js : diameter of base x 3-1416 x vertical height, 
Example : A dome 20 ft. In diameter, and covered with 
•Mb. sheet lead ; 20 x 3-1416 x 10 = 628-32 super, ft. This 
dimension x 7 = 4398-21 lb. = weight of lead on the dome. 
On such a dome would be about twenty-six rolls, run- 
ning from the oaves to the apex; and each roll would 
require a strip of lead Sin. in width. The length of the 
rolls would be (20 x 3-1416) -;■ 4 = 15-7, or say, 15ft. 9 in. 
Then 15ft. 9 in. x Sin. x 26 x 71b. =s 19111b. Added 
together = 4398-24 -h 1911 = 6309-24 lb., or 2 tons 16 cwt. 
27i lb. = the total weight on the dome. Any horizontal 
laps or passings, owing to the bays being put on in two 
or more pieces, would have to be allowed for, and the 
extra weight added to the above total. A further allow- 
ance would have to be made it it were inteu led to fix 
an apron roiind the base, or any ornament or flnial 
on tlie apex. 

Charging Syphon.— Fig. 1 shows a simple method of 
charging a syphon, when the perpendicular height of the 
shorter leg does not exceed 25 ft. or 26 ft. The well B is 
supposed to have about 3 ft. ot water. 0, the point where 
the water is wanted.may be any distance from the well, 
but must be below the level of the water. ' A pipe, with 
a screw-cap H, is soldered to the highest part of the; 
bend, and made perfectly air-tight with a leather 
washer. For a large syphon a flange and cover should 
be used instead of a screw-cap. The sjrphon is charged 
by removing the screw-cap and pouring water in until 
the syphon is full. This must he done gradually to 




mould and set In a wooden case. A piece of composition 
in a warm and soft state is then taiken and pressed by 
hand into the mould. A wet board is placed overthe sur- 
face of the mould, and screwed or weighted down ; and this 
pressure, besides helping to force line composition into 
the mould, also maJiea it adhere to the wetted board, 
so that it may be readily pulled from the mould. When 
the east is newly made, it is pliant and flexible, and 
may be fixed to curved or flat surfaces. When in this 
condition, hot water is suifloient to malie it adhere, but 
if allowed to harden, it may be fixed to a fi<ame with 
glue. 

Arranging Spokes in Cycle Wheels. — The ar- 
ranging of spokes in a cycle wheel is so that the valve- 
hole in the rim will be between two spokes running 
nearly parallel, thus giving more room for the hand 
when adjusting the valve or inflating the tyre. When 
the complete wheel is viewed f rotn the side, the spokes 
should appear to be arranged in bunches of four, as It 
were, fhe outside spoke of these bunches will be seen 
to run nearly parallel with the outside spoke of the next 
bunch, thus leaving more space between these two 
spokes, and one of these spaces is the proper position tor 
the valve-hole. There has been observed in good shops a 
system ot wheel building which seems very convenient. 
A few spol?es are first inserted In both flanges ot the 
hub ; these pull almost opposite each other and tighten 
in the rim, the hub thus being made central and rigid. 
The wheel is then placed in the trueing stand and the 
remaining spokes are fitted. This way Is preferable to' 
flrst spoking one side- of the wheel, as it is easier to 
handle the wheel while building it, besides being 
much speedier. 

Teeth for Elt-saw.— The form ot tooth in the saws 
employed by most pit-sawyers is shown in Fig. 1. The 
hollow H at the back, the high heel at E, and the hook 
at K, all tend to bring the dust on the top and so obscure 
the chalk line. Apit-saw properly worked and sharpened, 
with teeth to the shape of Fig. 2. should bring but very 
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allow the air to escape as the water descends. The 
tunnel shown In Fig. 2 will be found useful in filling. 
On the outside of the pipe are soldered lengths J of 5-in. 
brass wire to fit inside the syphon pipe, and the space 
thus formed will allow the air to escape. When the 
syphon is quite filled, the top of the pipe must be made 
perfectly air-tight; then, on turning the cook T, the 
water will commence to flow through ,D, continuing to 
do so as long as any water remains above the toot valve 
E, which has a strainer-. The pipe forming the syphon 
should be perfectly air-tight, as otherwise the worlsing 
of the syphon will be interfered with. 

Moulded Ornaments for Picture Frames.— Mould 
ornaments for picture frames may be made from a 
composition ot whiting, water, glue-, linseed oil, and 
resin. The proportions of the different ingredients may 
vary, but the mixture should be soft and pliable, and 
should harden in a day or two if the, ornament is large 
and heavy,, or in a tew hours it small and thin. The 
following proportions may serve as a guide, lipt. of 
water, 51b. ot glue, Ipt. of linseed oil, and 21b. of resin. 
Boii the whole together, and add sufiicient whiting to 
render it of the required consistency. If more is made 
than Is required immediately. It will require steaming 
to make it woi-kable, as it soon bcfgins to harden. The 
composition is pressed into moulds, which may be of 
wood, metal, or sulphur. The wooden moulds are carved 
or hollowed out of boxwood. For the other types ot 
moulds, a model representing the object or ornament 
to be cast is made in clay or composition. This model 
Is then surrounded with a wall of clay (or composition), 
given a cofCt ot sweet oil, and the molten metal poured 
over it. When cold, the model is removed from the 
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little dust to the top of the cut after the saw has cut 
Into the timber to the extent of the width of the saw. 
Fainting Window Frames to Resemble Stone,— 

For the imitation ot wrought freestone, one metiiod is 
to prime the window frame with two coats ot genuine 
white-lead tinted with yellow ochre mixed with 3 parts of 
boiled oil and 1 part ot turpentine, allowing eaehooat to 
dry thoroughly; apply over the lead paint two coats oi; 
stone-colour Duresco water pa,lnt : this should be dabbled 
on with a pound ^rush, and not laid off in the ordinary 
way. With a little experimenting the desired resvilt may 
be easily obtained; but, it necessary, coarse sand or 
other material may be added. By adopting this method,, 
the paint will be found to dry hard with a dull surface 
resembling stone, and also it wUl withstand atmospheric 
influences, 

Take-up Spring in Ffaff Sewing Machine. -The 
take-up spring in a Pfaff sewing machine reguUtes the 
amount of slack thread which the needle will throw out 
tor the shuttle point to catch. This is also the use of 
the slack-thread pin. The reason why s'ome machines 
are provided with the one, and some the other, is the 
difference in design, but, roughly speaking, where the 
take-up lever has a positive movement— that is to say, 
one which Is driven by a link or cam, and which there- 
tore cannot be varied— there is provided a spring to com- 
pensate tor differences of cotton and material. As to the 
needle grooves, every needle is designed to give the best 
results in the machine it is intended for, and some have 
two long grooves, some one. The short groove ensures a 
loop being thrown out at the back. The amount of slack 
thread should be adjusted so as to ensure the cotton 
being kept tight until the eye of the needle enters the 
work. 
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staining and Polishing Cbest of Drawers.— A chest 
or drawers constructed in red pine, it at all rough and 
with resin exuding around the knots, should be treated 
in the following way. With a sharp corner of a chisel 
scoop out a groove round the knots to remove the 
resin, and it the Icnots are loose, knock them partly 
out, touch round with glue, and knock tliem hack again. 
For the rough plades and round the knots mix best 
■whiting into a stiff paste witb very thin glue or patent 
size, adding a small quantity of dry brown umber to 
give It a walnut colour. Then with a putty or table 
knife spread it well over all rough and hollow places 
and set it aside to harden ; then smooth down with 
No. 1 glasspBiper held over a flat pad of cork or a smooth 
piece of wood. If the wood is to be stained walnut, mix 
. equal parts of dry brown umber and Vandyke brown in 
liquid ammonia to a thin paste-like paint, and add rain- 
water till the colour required is obtained, testing on odd 
pieces of similar wood. Apply with a brush, rubbing 
well in and finishing off in the direction of the grain 
with a piece of coarse rag. "When dry, smooth down 
with No. glasspaper, wipe over with raw linseed oil, 
apply polish to seal up the pores, and with a camel-hair 
brush add one or more coats of spirit varnish. When 
this is dry, rub down with worn glasspaper and apply 
more polish till a level, bright surface has been gained. 
Paste filler need not be used if this method is adopted. 

Hardening Cast-steel Hammers.— For hardening 
small hammers the instructions given on p. 41 may be 
followed, but for heavy hammers the point to be ob- 
served is to keep the centre of the hammer face as hard 
as the edges. The illustration shows the method of 
hardening a farrier's two-faced hammer. Water from the 
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main or cistern is led to the faces as illustrated. If a 
heavy hammer red hot is kept still in cold water for some 
seconds and taken out it will be found to be black at the 
edges of the face, but the centre of the face will be 
almost as red as when plunged into the water. It is 
therefore obvious that some method like that illustrated 
is necessary to cool the faces equally. 

Burgundy Fitch Distemper.- Burgundy pitch, 
which is known also as pine resin and white "pitch, is an 
impure resin obtained from the spruce fir-trees that 
grow in Norway and Sweden. Very little of the genuine 
pitch is placed on the market, an artificial pitch, 
prepared from melted resin 13 parts and linseed oH 
1 part, being chiefly used. It is principally employed in 
the preparation of plasters. Burgundy pitch may be 
used in washable distempers, but there are other 
materials that give better and cheaper results. Casein, 
gum arable, glue, and glucose are the principal binding 
agents now used. A distemper containing Burgundy 
pitch may be made as follows. Procure 51b. of Pans 
■white, 71b. of slaked lime, 71b. of zinc white, 21b. of pow- 
dered glue size, i lb. of Burgundy pitch, i lb. of borax, and 
Igal. of water. Dissolve the glue size, pitch, and borax 
In boiling water, then add the lime, finally stirring in 
the Paris white and zinc white, care being taken to 
avoid lumps. The above recipe makes a good white. 
Other colours may be prepared by omitting the Paris 
white and zinc white, and replacing them with a good 
quality di-y colour. A little raw linseed oil added before 
using binds the preparation and renders it more wash- 
able. 

Toning Photographs on Albumenised Paper.— 
The most suitable toning bath for commercial (not 
home-prepared) albumenised paper is (A) Borax 80grs. 
dissolved in 10 oz. of hot water ; (B) Z grs. of gold 
dissolved in 10 oz. of water; mix A and B. The bath 
must not be used before it has cooled down to about 
60° P. After thorough washing of the prints to rid them 
of any free silver nitrate, immerse the prints in the 
toning hath. The prints must be kept moving 
until the desired tone is reached; toning will 
take about fifteen minutes. As the desired tone is 
obtained on the prints, transfer them to a dish of water, 
and finally fix in hypo 3oz. and trater 1 pint. The 
above quantity of toning bath suffices for one whole 
sheet of paper or about fourteen half -plates. For a smaller 



number of prints a smaller quantity of toning solution 
should he made up, as the bath will not keep. The 
prints, before toning, should be immersed for a few 
minutes in a bath of sodium chloride (common salt) and 
then rinsed. The sodium chloride bath ensures the 
thorough remo^val of any silver nitrate that may be 
left on the prints. A teaspoonful of salt to a quart 
of water will sufliee. 

Printing Photographs In Sunlight.— Photographs 
should never be printed in the sunlight, except, per- 
haps, ferro-prussiate blue prints. The effect of printing 
in sunlight, and to a proportionably less degree in 
strong light, is to flatten the contrast and produce a 
red-brown image which does not tone to such a pleasing 
colour, whilst in the case of vignettes their outlines 
would he rendered hard and decided. 

Cycle Tube Bending Jig.— A bend to a radius of lin. 
inside on a 4-ln. diameter tube is, of course, a very 
short bend, and it would be better to use a thicker 
gauge tube than is required, for any slight buckles 
could then be polished out. Make a bendinig jig as 
shown in elevation and plan by Figs. I and 2. Plug one 
end of the tube and illl it m%h lead, melt the lead, and 
warm the tube so that it is filled up closely. One end of 
the tube is fastened down to the plate, and the tube 
bent by means of the lever round the mandrel, which 
is slightly smaller than the inside diameter of the tuloe 
when bent. The mandrel and the wheel on the lever are 
grooved to take the tube to be bent. The mandrel could 
be fixed on a pin as shown and larger bends made by 
substituting a larger mandrel. The lever would then 
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Fig. 2 
Cycle Tube Bending Jig, 

have holes at suitable distances for the Increased 
radii. It would probably be better for sharp bends to 
make complete circles as far as possible and cut the 
tube up to the required lengths. The tube is heated and 
the lead run out before cutting with a hacksaw. 

Fixing Air Valve in Water Main.— All that is neces- 
sar.v in fixing an air valve in a water main is to drill and 
tap a hole in the highest part of the main where the air 
is likely to accumulate, the size of the hole suiting that 
of the valve to be fixed, i'or a 3-in. main a f-in. valve 
would be large enough, and this would require a hole 
screwed for a J-in. pipe. A stopcock should be fixed 
between the valve and the main, so that any necessary 
examination or repairs could be made without empty- 
ing the main. A cover box should be fixed over the valve 
to protect it from injury or from tampering, and 
the valve should also be protected from frost. 

Exposure in Enlarging Photographs. — The rule 
for finding the proportionate exposure in enlarging 
photographs is to add one to the ratio and square it. In 
most cases the best plan is to make a trial exposure, a 
plate being exposed in three sections. Having formed 
an idea of what the correct exposure should be, expose 
tbe centre portion of the plate for this time, and the 
other por{lons one for half and the other for double 
that time. To do this, draw out the shutter one-third 
of its length and give the supposed correct exposure ; 
now draw out another third of the shutter and give half 
the first exposure ; then draw out the rest of the 
shutter and give once agalin the second exposure. 
The portion of the plate that is the most nearly coi rect is 
taken as a guide, a further test exposure being made if 
necessary. Once found, the exposure and all necessary 
conditions of light, stop, plate, subject, and diameters 
are entered in the notebook. 

■Worm - holes in Violin.— The best way to kill the 
worms in the wood of a violin without damaging the 
instrument is to inject into the holes a solution of cor- 
rosive sublimate (bichloride of mercury) in spirit or in 
boiling 'water. Then fill them up with fine sawdust and 
thin glue. Be careful with the sublimate, as it is a 
very deadly poison. Perchloride ot hydrogen is also 
recommended, and certainly is safer to handle than is 
the corrosive sublimate. 
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Casts of Carved Picture Frame.— For making a 
mould from which casts of a carved picture -frame 
corner can be taken, give the carving a thin coat- 
ing of preparation made by dissolving a small 
ouantlty of stearin or wax candle in paraffin oil. 
Plaster. of- Paris may then be poured over the 
carving without fear of Sticking j or, instead of 
plaster, equal parts of beeswax and resin may be 
used. For picture frames a composition of linseed oil, 
whiting, glue, and water may be' made into a paste 
and pressed over the carving, which must be given a 
coat of sweet oil. Pull the pressing off while still soft 
and set aside till quite hard. This will serve as a mould 
from which any number of casts may be taken. 

Removing Paraffin trom Carpet.— To remove 
parafHn fi'om a carpet place a quantity of blotting 
paper on the soaked part and run a warm iron over 
It i continue this treatment until the paraffin is removed. 
For removing a stain left by the evaporation! of paraffin 
wet w611 with petroleum spirit and treat with the blotting 
paper as above. 

Portable Stand for Greengrocer.— Fig. 1 gives 
a general view of a portable stand for the outside of a 
greengrocer's shop on which to place baskets, etc. The 
top should be formed of two, three, or more boards, as re- 
quired, held together by ledges. Fig. 2 shows one of the 
three-legged trestles. A suitable section for the legs 



value "i the sum of the two represent the "saponification 
value." The acid value of beeswax is 20, the ester value 
75, and the saponification value 95. As paraffin wax has 
no acid or ester value, a mixture of it with beeswax will 
lower both values in propoi'tlon to the amount of the 
former present, and the composition of the mixture is 
easily calculated. There is a rough way of determining 
the paraffin by heating the wax io 150' C. with strong 
sulphuric aoid; this destroys the beeswax while not 
affecting the paraffin wax, which can be separated and 
purified ; but as beeswax contains 13 per cent, of hydro- 
carbons, this process is not used. / 

Finishing Silver Fretwork ArticIes.-r-'When finish- 
ing silver articles, if the fret cutting Is completed, with 
a dead smooth file take oft the burr or "fash left 
by the fret saw. Next rough polish by means of a 
buffing lathe, which consists of a central headstock 
with right-, and left-hand mandrils, and fitted with fast 
and loose pulleys in the centre. The mandrils extend 
from 12 in. to 18 in., according to the nature of the work 
to be done, and each mandril has a taper screw at the 
end on which to secure the polishing buffs. These may 
be of leather, linen, or a hard or soft brush, which again 
may be of bristle, soft brass, or even of hard steel as tor 
scratch-brushing. The rough polishing is done with a 
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would be Sin. by 24 in., the horizontal piece being 5m. by 
2in. The legs s]taonld be cut to fit as shown, and the 
most satisfactory way of securing them to the top is by 
stout screws. 

Repainting Bassinette. — The ironwork, springs, 
wheels, etc., of a bassinette are usually painted with 
enamel, which may be procured from most ironmongers. 
The body and general woodwork are painted and then 
varnished. The paints used are specially ground to a 
stitt paste 'in turpentine, afterwards thinned down with 
i parts of turpentine and 1 part of gold-size. The paints 
are applied in the usual manner, allowed to dry, and 
rubbed down lightly with No. sandpaper, dusted, and 
then given a coat of hard copal varnish. 

Analysing Mixture of Waxes.— In the analysis of a 
mixture of beeswax and paraffin wax it is not usual, nor 
is it necessary, to separate them. Beeswax consists 
principally of cerotip acid and myrioyl palmitate ; the 
tormer will combine with alkali readily, while the latter 
can be saponified if heated with an alkali. Paraffin is a 
hydrocarbon, and will not combine with an alkali under 
any condition. The analysis of a wax by Hubl's process 
Is as follows :— 24 grams of the wax are carefully weighed 
out, dissolved in hot alcohol (neutral), to which a few 
drops of phenol-phthaleln have been added^ and i nor- 
mal caustic potash solution is dropped in until the liquid 
is filintly pink; this represents the amount of alkali 
required to I neutralise the free cerotio acid. 25c.c. of 
the i normal alkali are, now added, and the fiask is 
heated for forty minutes under an inverted condenser, 
after which the excess of alkali is determined hy titra- 
tion with + normal hydrochloric acid ; the amount used 
is that required to saponify the myrioyl palmitate. The 
determinations are calculated into the number of milH- 
grams of cau stic potash required tor ] gram of wax, an d the 
cerotic acid determination, called the "acid value," the 
myricyl palmitate determination being called the " ester 



circular buff, say 3 in. in diameter for small work. The 
leather, called " bull neck," is cut as round as possible, 
a small hole punched in the centre and screwed on the 
taper screw of the mandril, and the disc is turned np 
true with an old sharp knife, am upright piece of wood 
being used as a hand-rest. This is fed with prepared 
Trent sand and common oil, the article being held 
underneath the revolving buff and worked backwards 
and forwards till the scratches are removed. If the 
silver is very thin it is usualljr placed on a, small flat 
piece of wood to prevent its being bent. At this stage 
the work is sentto be engraved or otherwise ornamented. 
The work should then be boiled in a strong solution of 
potash, lib. of potash to 2 gal. of water. to remove greai-e 
and dirt. The leather buff and Trent sand is then put 
aside in a cloth to be used over and over again. A linen 
dolly about 6 in. in diameter is screwed on the mandril 
nose, and rouge and water, made into a thin paste is 
applied with the finger to the piece to be polished, which 
is then put in contact with the revolving doll.y. This is 
repeated till a high condition of polish is attained. The 
final polish by power is arrived at with a lead lap fed 
with still finer rouge paste, and otherwise by "handing 
up." This consists in the work being polished by 
friction, using the ball of the thumb with fine rouge 
paste. Next the article is washed out ih hot water, 
dried in hot boxwood sawdust, and polished with a clean 
chamois leather and them carded. Another system is 
lightly to electroplate the silver goods, and then hand- 
burnish the various parts in order to produce an effect 
of light and shade in the general appearance. 

Cementing Bass Brooms.— Brushmakers' pitch is the 
best material to use for securing bass in brooms. This 
material is kept melted over a slow fire, and applied like 
glue to the holes in the broom heads, the bundles of 
bass or bristles being forced in while the pitch is still 
hot. 
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Pipe Tongs.— When forginit pipe tongs, make the 
Jaw that grjps the pipe, and work from that when 
making the jaw that clips the pipe. For small tongs, say 
from iin. to f in., it is a good plan to forge the grip jaw 
out of solid steel, as the part that grips the pipe is so 
small that there is some diiBculty in facing them with 
steel. When using Iron, roughly forge the jaw nearly to 
size and then get a piece of double shear steel of the 
width of the part that grips the pipe and about iin. 
thick ; take a welding heat on the sf^el and the top part 
of the jaw, put the steel along the edge of the anvil 
nearest the worker, place the iron on it, and smartly 
weld together with the hand hammer. Cut off the steel 
that hangs over the edges of the iron, square it up, take 
a second welding heat on it, and clean up and finish to 
the desired size. Then forge the other jaw and fit the 
two to the size required. 

Fitting , Free Wheel to Safety Blcyde.— With 

one or two exceptions, free wheels can be fitted to 
the hub in place of the fixed wheel without any 
alterations. In these exceptions the clutch is part of 
the hub, and must be used to build the back wheel. The 
free wheel Is made mainly on two principles, the roller 
friction, and the pawl or ratchet. To fit a free wheel, 
the old chain ring must be removed, and the diameter 
of the hub barrel and the number of threads to the 
inch ascertained, so that the free wheel may be bought 
with the same thread, etc. To remove the old chain 
ring, the lock "'tig, which has a left-hand thread, and 




Free Wheel Clutch. 

nnscrews to the right, must be taken off. Pin-holes 
are provided in the top of the lock nut i a pin spanner 
should be made to fit these holes, or the nut may be 
knocked round with a small punch. The chain ring can , 
be removed with a punch or a chain-ring wrench. 
All that it is necessary to do is to remove the chain, 
take out the back wheel, remove the lock nut and chain 
wheel, screw the free wheel on the hub as tar as possible, 
replace the wheel and chain, and turn the cranK round 
until the free wheel is locked tight against the shoulder 
of the hub barrel. The accompanying sketch illustrates 
a roller friction clutch with the front plate removed. 
A is the chain ring ; B, i-in. balls ; C, rollers ; D, springs ; 
E, clutch. It will be seen that the clutch is screwed on 
the hub barrel, and always revolves with it. When 
the chaij ring is pulled round in one direction, the 
five rollers are drawn by friction against the ring 
up the five inclined planes, and are jammed between the 
clutch and ring, and the road wheel revolves with it. 
When the chain ring is held still, as is the case in free- 
wheeling, the clutch revolves with the road wheel, 
causing the rollers tq run back into the~ bottom of the 
inclined planes, where they are kept by friction against 
the hub ring until pedalling commences again. The 
blocks F at the back of the rollers are to keep them 
square, and the small spiral springs keep the blocks up 
to their work. The i-in. balls take up any side-play. 
In the ratchet clutch, the chain ring has a ratchet 
running round its circumference. In recesses in the 
clutch pawls are fitted; which engage with the ratchet 
while driving. When free-wheeling, the pawls run over 
the ratchet, as in an engineer's ratchet brace. In some 
cases rocking pawls are used, but in most cases the pawls 
are kept up to their work by a flat or small coil spring. 
It is necessary to lubricate a free wheel frequently, and 
occasionally swilling out with benzoline or paraflin will 
prevent the springs and rollers sticking with dirt, which 
is generally the cause of clutches slipping. Tree wheels 
combined with back-pedalling brakes are on the same 
principle, with the addition of a brake drum and block. 



The brake is generally applied by a rising, cam, which 
forces the brake block into the drum. 

Cleaning Oily Floor.-To clean a wood floor that is 
saturated with oil, wash and scrub the floor with ben- 
zoline ; mix 1 lb. of quicklime and 1 lb. of soda In a buoket- 
il'i.,"'- S°P water, and with this well scour the floor. A 
Uttle Calais sand may also bo used with advantage. 
By adopting this method the oil can be easily removed, 
providing it is on the surface and has not penetrated 
through the wood. 

Chess Table with Secret Spring Drawer.— Fig 1 

Illustrates a chess or draughts table with secret spring 
drawer, which can easily be made ; only the con- 
struction of the trunk requires a few words of explan- 
ation. This trunk has a deep hole into which the 
secret square drawer, of about 3-ln. side, is dropped ■ the 
four middle squares of the chess board form the top 
exactly (see Fig. 2), and must fit into place accurately to 
hide the presence of the drawer. It will be noticed 
that the drawer should be shorter than the portion of 
the body Into which it fits by 2 in. This is for the 
spring, which consists of a tew turns of an ordinar.v un- 
holsterer's chair spring, standing 3 in. high (as in Fig. 3). 
and which can be dropped into its place without any 
fastening. The two middle knobs A (rig. 1) on each side 
of the trunk have pins on them which go through the 




Fig I 
Chess Table with Secret Spring Drawer. 

body into the holes (see Fig. 2) at the bottom of the 
secret drawer and so hold it in its place. The two middle 
knobs have only to be pulled out ^o make the drawer 
rise 1 in. above the table top, when it can be lifted out, 
and as the twelve knobs must be exactly alike, it will 
not be an easy matter for the uninitiated to guess the 
secret fastening. 

Welding Cast Steel Picks.— Some so-called 'cast 
steel picks are made of unweldable metal. The only 
thing to be done with this kind of tool is to keep drawing 
it down until worn out and then consign it to the scrap 
heap. However, if the picks are made of a steel that 
will weld, the best way to line them wp is to thicken the 
end well by jumping up, then split it open with a hot 
chisel and form a V scarf. Forge the end of the piece 
of iron to correspond. For the welding heat, get 
the iron to a white heat and the steel to a yellow slimy 
heat. For a flux, use clean white sand for the iron, 
and tor the steel use a composition made up from 2 oz. 
each of common chalk, common soda, and burnt borax, 
and lib. of silver sand well mixed together. Well roll 
the steel in this mixture several times whilst getting 
the welding heat. 

Painting Aquarium.— A suitable paint for the inside 
of a fish aquarium may be made by mixing together 3 
parts of good copal varnish and 1 part of gold size ; 
use this varnish as a medium for mixing with zinc 
white. Any good paste paint may be used tor tinting 
the white. Aspinall's bath enamel is also suitable for 
the purpose. 

Setting Chronometer in Beat.— A chronometer is in 
beat if the impulse pallet in the large roller points 
exactly to the 'scape-wheel pivots when the balance is 
at rest. It is set in beat by turning the hairspring collet 
round as required. 
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Wooden Wall Brackets.— Figs. 1 and 2 illustrate two 
easily made byaokets, for which common white wood i In. 
thick, finished to about f in., may be used. The brackets 
may be stained green and given one or two coats of 
shellac, but a thick varnish should not be used, as the 
appearance is fetter with little or no poUsn. , The 
bracket illustrated by Fig. 1 is 9i in. by 12 in. in the main 
opening, and Sin. deep; the other proportions can be 
obtained from the sketch. Commence by cutting out 
the two curved pieces which form the back. This can be 
done with bow saw, gouge, and spokeshave, or with the 
fret saw. Then out out the two sides. The larger holes 
should be removed by the fret or bow saw and finished 
off. Erect these sides in position on the back pieces 
about 1 in. from the straight edge and nail them on. 
Cut out the four small side brackets, rounding them in 
front. Put a little glue on the edges^nd then nail them 
in position, both to the side and back ; the two wings 
which unite the back and sides will then be complete, 
and the thi-ee shelves will join them together. Cut out 
four pieces oE wood, each 341n. long and Jin. square; 
glue these in the corners, behind the little curved pieces 
with the round holes in them, in such a manner that the 
shelves are fixed in place. Next cut out pieces to form 
the top and bottom part of the back.. The lower piece 
has a heart cut through it, and the upper one a curved 
top. Make these fit exactly between the sides, project* 
ing lin. in to. the opening, and naU them to the bacji 




copper into the wood. Draw the outline of the head with 
a soft pencil or ink, making it a little bigger fiU round 
than' the finished size. Then run a faii-ly broad blunt 
bradawl round the lines, tapping it continuously with a 
hammer or mallet, and thus indenting a continuous 
line in the copper. Now cut the point off a long French 
nail, making it quite square so as to form a blunt pun ch. 
With this go all round the outline, just touching the 
latter, and hitting a fairly hard blow with the hammer. 
The copper under this punch is thus driven down into the 
wood, the remainder all round rising. Then with the 
bradawl once more trace the outline, but hit hard 
enough to cut through the copper. Finish the rough 
edges with a smooth file and polish the front with fine 
emery or sandpaper. The eye may be drilled orpunched, 
and four holes for pins should also be made. Two small 
brackets, not illustrated, are glued so as to hide the 
heads of the nails fastening the upper shelf, and two top 
shelves with bevelled edges are secured to the sides. 
The back inay h6 left open, or filled with glass or silk. 
The sham hinges are cut out of thin copper with a strong 
pair of scissors, and a little repousse work put into them 
improves the effect. 

Repainting Butcher's Cart.— To repaint a butcher's 
cart dark green, with light green picking-out lines, give 
new work three coats of light colour made from tub white- 
lead and a little driers, thinning down with raw linseed 
oil and turpentine, and adding a little vegetable black 
or lampblack to give tone. When this is dry, a coat of 
dark lead colour is given, after which two coats of dark 
green paint are put on, the first coat being made to dry 
In about ten hours, while the second coat should have a 
little carriage varnish added to it to make a good job. 




edge of the shelf Now cut ou^ the front top with three 
hearts, and glue it in place. Along its upper edge glue a 
strip of wood IJin. wide, projecting forwards iin., and 
having the ends bevelled to match two tapering pieces 
fastened on the top edges of the sides. Flower pots with 
ferns in them may stand in the well behind the heaii;s, 
and it only remains to glue the four corner pieces in place. 
The back looks well if filled in with pleated china silk. 
The horizontal bracket (Fig. 2) measures 24 In. between 
the sides, the height between the shelves being 8 in., 
and the depth i in. From two pieces 6 in. wide and about 
Miin. long the two curved portions of the back are cut. 
On these the ends are nailed in position. The bottom 
shelf, the ends of which are curved, is nailed to the sides 
and back pieces, and then the upper shelf is fitted and 
nailed to the sides. Finally the partition for the cup- 
board is fitted and nailed. The decorated curved piece 
is fixed i in. from the front edge, and the central lower 
part of the back fits between the side wings and is nailed 
to the back edge of the bottom shelf; it projects lin. 
upwards, a plain clip, 2iin. wide, projecting 1 in. down- 
wards, being nailed to the back of the upper shelf. The 
curved pieces for the opening are glued in, and the door 
is cut from a single piece, and has two light battens 
screwed across it inside tQ prevent warping;, it is 
fastened at the bottom with two light hinges, and two 
long sham hinges are cut, out of thin copper, well 
polished, and pinned to it when the whole has been 
stained and varnished. To make the two boar's lieads, 
cut a piece of 1-in. soft wood 5 in. long by 3 in. wide, and 
plane the top smooth. Flatten a piece Of soft copper 
rather more than g^ in. thick and 6in. long by 4in. wide 
by putting a piece of smooth wood on it and striking 
with a hammer. Cut oft a triangular piece from each 
corner and place the copper on the prepared wood and 
turn down the edges, driving some tintacks through the 
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A third coat, with varnish added, would give a good sur- 
face, and should stand {or two days to harden. It is 
then flatted down with pumice powder and cloth, using 
plenty of water. Then the lining out is done, after 
which the body and oiiher parts are sponged to remove 
any pijmice dust that may have been left on, using a 
No. B water tool to get all dust out of the corners. 
When the wood has been dried olf with a chamois 
leather, apply a coat of hard-drying carriage varnish, 
which should stand for one day to harden off, and is 
then flatted down as for the last coat of green, a coat 
of finishing carriage varnish being added. If the 
weather is damp or muddy, the cart should not be used 
for two weeks, or mud will make white spots in the 
varnish ; in bi-ight weather it may be used in a week . 
from when it was finished. 

Fainting Wood Flesh Colour.— In painting new 
wooq flesh colour good i-esults may be obtained by first 
applying a paint composed of 71b. of white-lead, 4 lb. of 
patent driers, i pt. of boiled oil, i pt. of turpentine, and 
ilb. of Venetian red. Mix well together to a uniform 
consistency, strain, and brush well into the wood until 
all suction is stopped, finishing by laying off lightly. 
Allow the paint to dry hard, rub over lightly with No. 
sandpaper until the surface of the wood is perfectly 
smooth, then apply a coat of paint made by mixing 
together 6 lb. of zinc white, 2 oz. of yellow ochre, and 1 oz. 
of Venetian red, all paste paints ground In oil. Thin 
down to the required consistency with J pt. of boiled oil, 
Jpt. of copal varnish, 41b. of patent driers, and Jpt. of 
turpentine; apply thinly and evenly. This preparatio'n 
dries hard with a good gloss in a few hours. For a very 
brilliant finish, omit the copal varnish and replace with 
boiled oil. Allow it to dry hard, and apply a finishing 
coat of hard copal varnish. 

Removing Iieather from Brass.— Boiling in a strong 
solution of caustic soda will destroy the leather so that 
It can easily be stripped from the brass without appreci- 
ably affecting the latter. 



Cyclopaedia of Mechanics. 



61 



Ligbt Vellow Stopping for Stone.— For stopping 
Bome of the Derby grits, such as Darley Dale, etc., 
shellac stopping as used for the oolitic stones is of no 
use. The following, however, is useful. Mix resin and 
heeswax In about equal parts over a tire, or preferably 
over a hot plate, in a pipkin, until the resin and beeswax 
are melted and well incorporated ; add suUioient dust of 
the pounded stone to produce a stiff paste, which, when 
thoroughly kneaded, should be poured into water and 
made up into sticks, and the cement is then ready for 
use. To unite broken pieces ot stone or to All up a 
cavity, warm the affected portions ot stone by means ot 
hot irons until the stones are just hot enough to melt 
the cement ; apply the cement to the fracture and 
smooth off with the iron. This cement has no lasting 
properties when exposed to the weather, but will serve 
tor internal work. It the piece of broken stone is not 
too large, use Portland cement mixed with some of the 

Sounded stone-dust, and a little mineral oxide to pro- 
uce the necessary colour. This will make a far more 
satisfactory and lasting job than the resin-beeswax 
cement described above. 

Acetylene Burner for Optical Lantern. — The 

accompanying illustration shows an optical lantern 
fitting for burning acetylene. The only part needing 
description la the arrangement of burners. Those 
generally used are Bray's No. 000 (acetylene), and the 
light given is about equal to 200 candle power. The 
burners may be placed in a row as shown, or may be 
arranged so that all three burners will face the lens, one 
above two like a triangle. The illumination obtained 




Acetylene Burner for Optical Lantern. 

by this means is not sufGlcient tor cinematograph films 
if large pictures are to be shown, but would be suitable 
tor small pictures, say 10 ft. in diameter, perhaps a little 
larger. In the illustration, B shows the burners, R 
reflector, P the supporting pin, the clamping screw, N 
the gas nozzle, and T the tray. 

Fainting and Varnishing Street Door.— To get 

a satisfactory finish on a badly blistered door, the 

Eaint should be removed. Therefore, with a painter's 
low-lamp fuse the paint, and scrape it off imme- 
diately with a knife or scraper. The door should then 
be thoroughly rubbed down with No. li sandpaper to 
free it from inequalities, dusted well, and the knots 
painted over with patent knotting. Then apply a coat of 
priming paint made from 3 lb. of genuine white-lead and 
i lb. ot red-lead, thinned down with equai parts of boiled 
oil and turpentine. The second or ground coat may be 
a dark grey or green mixed with boiled oil 3 parts, turps 
3 parts, and when dry should be rubbed down with Ho. 
I sandpaper and dusted as before. Another coat may 
be given it necessary. The finishing coat should now 
be applied, which, for bronze green, should be made 
and mixed as follows. Bronze gi'een paste paint 3ilb., 
patent driers ilb., with boiled oil 3 parts, and turps 1 
part. Then rub down lightly with No. sandpaper as 
before, dust well, and apply two coats ot hard' outside 
copal varnish. If it is not desired to remove the old 
paint, remove the blisters and rub or flat down with 
pumice-stone, then apply two coats of green as above, 
and finally apply two coats of hard outside copal 
varnish, which will produce a bright glossy appearance. 

Cutting Book Edges.— A bookbinder's cutting press 
without guide bars has its disadvantages, but it need 
not prevent the back of the book remaining level 
while being cut. It is quite usual, after having made 
the book perfectly flat, to pass a cord round it and 
draw the cord tight. The book then keeps flat and does 
not shift while being screwed up in the press. The 
usual procedure for cutting a book is as follows. The 
book, when sewn and with the end-papers put on, is 
glued-up, that is the back is glued and allowed to 
become di-y. The book is then placed on the bench and 
looked over for the shortest leaf. . Its measurements 



being taken with a pair of compasses, the book is closed, 
and two marks are made on the end-paper with the com- 
passes, measuring from the back. A piece of cord with 
a slip-knot on it is passed round the ends of the book 
near the back and is drawn nearly tight. Then the 
book IS taken between the hands and knocked up, the 
back being beaten on the press or any level surface. 
W hen the book is perfectly flat the cord is drawn tighter 
and made fast. Two cutting boards are now brought 
forward, the book is put on one of them, and the other 
IS placed against the marks made with the compafcses. 
The second board must have a perfectly straight edge, 
and is really the cutting edge. Next the book is lifted 
with the boards in the left hand, and carefully lowered 
into ^;he press, which meantime is screwed up with the 
right hand. When the pvesr, is tight enough to hold the 
book, stop screwing and adjust the guide board care- 
fully until it is quite level with the cheek of the press. 
To ensure the book and boards moving together, the 
guide board may first be slightly wetted by the tongue. 
The press is now screwed up tightly and the cutting 
done. When the tore-edge is cut, the back ot the book ia 
rounded and the ends are cut, but it wiU not now be 
necessary to tie up the book, as with ordinary precaution 
it will keep in a good shape. , 

Bakeboard.— A bakeboard is a very handy kitchen 
utensil that can be made in whlte-woodat little cost. Cut 
the'bottom A (Fig.l) of i-in. orS-in. wood 24i in. square. If 
wood of this breadth cannot be had, two pieces should be 
neatly joined. The back and sides B should be f in. thick 
by 2 in. broad, the former being 2i in. long, while the 




latter measures 2Si in. Square the ends ot the back 
and sides wliich have to be dovetailed, and sliape the 
other ends ot the sides as illustrated. Cut the dovetails 
in the sides and back as shown in Fig. 2 and glue them 
together. Then plane the bottom smooth and round the 
corners at the front. When the frame is quite dry, 
plane the edges flush, and glue the bottom edges, 
fastening the frame to the bottom by 1-in. screw nails. 
Plane the projecting edges ot the bottom flush with the 
frame, and round over or run a sash or ogee moulding 
on the top edge. 

Filling for Cracks In White Enamel Leather.— 
A good fllllng for cracks in white enamel leather can 
be made by boiling Well together i lb. of sugar, 1 oz. of 
gum, and 1 lb. of white-lead. Jlelt the sugar and gum 
first. 

Coloured Washes for Brickwork.— Washes for brick- 
work are given below. Dissolve lib. of powdered gum 
arable and 2 lb. of concentrated size in sufficient warm 
water to make a mucilage, then add 8qz. o( powdered 
borax and stir all well together ; the mixture should 
now be diluted with about 2 gal. of hot water, and the 
desired colouring, such as lampblack, yellow ochre, 
umber; and Venetian red, added. This preparation, 
which, when dry, forms an excellent wash that is in- 
soluble in water, should be well rubbed into the brick- 
work with a heavy distemper or pound brush. Another 
simple method is to mix together 2 parts superflne 
Portland cement, 1 part slaked lime, and 1 part lamp- 
black, made into a wash, using stale ale as a binding 
agent. Apply as above. A very adhesive black stopping 
may be prepared by mixing together sharp sand 
10 parts, lime 3 pai-ts, litharge 2 parts, lampblack 2 parts ; 
mix into a paste with boiled oil suQldent for immediate 
use, as the preparation rapidly hardens. Eub down the 
brickwork with linseed oil before using the stopping, 
which may be applied as ordinary mortar. 

Cement for Uniting Indiaruhher and Vulcanite.^ 

Ordinary rubber solution, sold by dealers in cyclist 
materials, is suitable for uniting rubber and vulcanite. 
As vulcanite usually has a hard and somewhat smooth 
surface, the cement would adhere better if the vulcanita 
were slightly roughened by fine glasspaper. 
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Priming Paint for Woodworlc.— The following is 
a, recipe for a priming paint for new woodwork. 
Remove 'all roughness from the wood by rubbing down 
with No. 1 Bundpaper, dust well, and apply a coat of 
patent knotting thmly and evenly over all the knots. 
A coat of priming paint made by mixing together 141b. 
of white-lead and lib. of patent driers, thinned down to 
the required consistency with equal parts of raw Unseed ' 
oil and turpentine, should next be given. When jjriming 
hard woods as oak, pine, birch, etc., omit the driers and 
replace with 21b. of red-lead. The ground coats may 
then be applied and prepared according to the finish 
required. The most economical and durable results are 
obtained by using the genuine or pure white-lead, the 
adulterated material producing inferior work. 

Catting Patterns for Right and Left Boots.— Some 
of the principles of pattern-cutting for right and left 
boots are explained below. The last which is used is 
supposed to be thick at the instep on the inside, the 
instep projecting over the waist, causing the back se^m 
of the golosh to-lean inside and the lacing at the front 
top of the vamp to appear to run to the outside at the 
toe instead of to the centre of the toe. The last de- 
scribed is of the type known as straight-inside, hence the 
upper running towards the outside, this being much 
longer from the centre of the heel to the tip of 
the toe than from like points on the inside. For 
such work it is best to out the pattern of the golosh as 
described below, but in this case the projection will 
have to be allowed for, therefore it wiU be necessary to 
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FIG. 2 
Cutting Patterns for Right and Left Boots. 

cut the quarter patterns for inside and outside. After 
cutting the ground pattern to the last and ankle and 
heel measures (see plain lines A, B, C, D, E, and F, Fig. 1), 
cut the golosh in the usual way as A, E,P, G, and fi, but 
i in. longer and a little lai-ger at E, as shown by the 
dotted line, but first marking the proper height of the 
vamp on the ground pattern at I. Try the golosh pattern 
on the last, and tack the centre of the vamp I on the 
centre of the front of the last. Draw the pattern round 
the outside at the back, bring the inside portion round, 
and mark it oif from the centre of the back at .an 
equal distance to the outside j see dotted line K. Then 
ignore the proper centre line at the toe, with the ex- 
ception that I in . is to be taken ofl the in side back. Make 
the centreof the toe Jin. from the proper centre to the 
outside of the toe as L, and fold it up to the centre I, as 
dotted in L r. Now place the golosh pattern back again, 
getting the point right at I, but letting it be under- 
neath this time, and seeing that this new centre line is 
exact with the line A I, and trim off the toe to the top 
pattern at 1 li.. Then from the bottom of the inside take 
ofl about iin. to the dott.?d line M (this is done to save 
leather in cutting). The quarter pattern is somewhat 
harder to explain, but is done similarly to ordinary 
pattern cutting, for although the front curves are 
different, thus throwing the top line and back out of 
,«ear, one curve must be equal to the other. Thus when 
the quarter pattern as just drafted (Fig. 1) has been cut, 
and produced by the pattern formed by the full lines in 
Fig. 2, place this on another piece of paper, and out 
true from A to B ; press the little finger very tightly on 
4, and the forefinger on B, and with the right hand draw 
the top point back to C. Hold the two there with the 
left thutnb, only letting the little finger loose, and cut 



to the dotted lines B C, D, and D E, being careful to note 
this last point. Then put A in place again and cut the 
bottom to A E as shown by the dotted line and the back 
line D E, true to the first pattern. 

Using Gilder's Tip.— A gilder's tip is drawn lightly 
over the hair of the head or down the cheek, of which the 
natural oil Istransferredto the tip, and eausesittolif tthe 
gold. But if tjie gold has been spread on a cushion, this 
must be perfectly clean and dry, and should be cleaned 
now and again by rubbing over with bath-brick or brick- 
dust. Then the dust is cleared off the cushion with the 
gold knif6. The leather of the gold cushion should never 
be touched with the hands or brushed over with an or- 
dinary brush. 

Thermostat for Hot-air Incubator.— There is much 
greater diiBoulty in regulating the temperature of a hot- 
air incubator than that of a water-heated one, as 
it Is more easily affected by fluctuations in the at- 
mospheric temperature, and that is why an ether 
thermostat is too sensitive. An air thermostat (see 
accompanying illustration) will be found to be less 
sensitive. This consists of a U-shaped tube A with a bulb 
B on one limb and a cork C fixed in the other, with, an 
entry tube D for the gas, and an exit tube E on the U. 
The entry tube has a minute hole in one side to keep a 
trace of gas always passing so that the flame never goes 
out i at the bottom is cemented the slit tube of a map- 

infe pen V from which the nib has been broken. 

'ercury is placed in the U tube, and the gas entry tube 
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Thermostat for Hot-alx Incubator. 

is drawn out or pushed in until the required temperature 
is obtained. G shows a section of the corner of tlie 
incubator. 

Setting Gem Rings.— In setting one diamond and four 
pearls in a finger ring, first drill the hole through for the 
aiamoud a little smaller in diameter than the stone. A 
bearing or seating for the stone to rest on is next cut by 
means of a medium size half-round scorper, taking care 
that the stone only goes comfortably in without shake. 
The holes for the pearls are next drilled just deep enough . 
for the edges of the pearls to come a little below the 
edges of the holes; these boles are made with a flat- 
bladed drill or pearl drill. Having fitted all the stones, 
cut the side grooves,leaving small pieces of gold between 
the ^tones and one piece at each end. Place all the 
stones in position, and with the point of a strong 
spit sticker push over the edges of the stones the 
little pieces left. These pieces are next formed into 
g:rains by applying a grain tool on the top of each with a 
little pressure, working them into shape'. The side 
grooves are then brightened by cutting them over 
again with a spit sticker, the back of which has been 
polished to give a smooth cut. 

Cream for Black Leather Boots.— Below is a good 
cream for black leathers. Mix lib. of curd soap, 21b. of 
beeswax, 21b. of oil of turpentine, and 41 lb. of water, 
with black or any other colouring matter to the shade 
required. The soap should be cut up and dissolved in 
water by boiling separately. The wax should be dis- 
solved in the turps by heating the two together. Poiir 
in the soap solution and briskly stir until the whole l^of 
a creamy nature and cool. Aniline colours should be 
mixed with the water before the soap is added. 
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Table JeUy.— PormakinB table jellies gelatine should 
be disaolTed In about five times its weight o( water by a 
gentle heat, then about half its weight of sugar, a trace 
of colouring matter, and essence should be added ; the 
jelly is then left till next day to set. It may be granu- 
lated by forcing it through a coarse sieve in a similar 
manner to mashing potatoes. 

Enamelled Kettle Leaking.^For stopping a leak 
round the spout of an enamelled kettle, first scrape the 
metal quite clean and bright at the leaky part, and then 
apply some raw spirit. Binse this off, and if the metal 
appears clean and bright, apply some killed spirits, 
and solder the part in the usual way. If tbe metal is 
not clean after rinsing the raw spirit off, continue 
applying the acid until the metallic surface is sufa- 
oienily clean for soldering purposes. 

Ladles' Shoes with Pointed Toes.— In getting the 
sole and tbe upper quite close so that the sewing is 
completely hidden all round when making a pair of very 
pointed shoes with thin bevel soles, much depends on 
the fitting of the inner sole, which should not be 
feathered too narrow, or, when stitching the sole on, 
the stitches will be thrown just under the edge of the 
feather of the inner sole. The holing of the inner sole 
should be done so that the awl will come out just in the 
extreme recess that the feathering has made, and iu 
sewing in the welt thq sewing awl should not be too 
straight, but should be curved, so that when it is pushed 
through the upper after lasting the stitches will fall as 
near above this point as possible (seeFig. 1, in which A 
is the last, B the inner sole, C the upper, and D th& 
sewing awl). After the sole has been rounded up and 
the piece bevelled off round the edge, the channel, as 
will be seen, will be somewhat farther in than tor 
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Ladies' Shoes with Folnted Toes. 

"ordinary work. Thus it is obvious that the stitching 
awl will need to be straighter than usual to make tbe 
work easier <see Fig. 2,inwhich Ais the last, B the upper, 
C the sole, D the bevel, and £ the awl) . Both Figs. 1 and 2 
are transverse sections of tbe shoe. One other thing that 
will be helpful is as follows :— Just where the stitches 
would lie on tie welt in stitching, with the point of a 
sewing awl scratch a very shallow channel in the welt. 
Then when the shoe is stitched, the channel pasted and 
set down, and the stitches are well rubbed down with 
paste or gum, the whole of the bottom can be well and 
evenly hammered down, and then the edge tapped down 
all round with the hammer to get it as close as desired. 

Finding Time by i-ft. Rod.— There ihay be some rough 
and ready way of finding time by means of a rod, but the 
following method is possible, though tedious. Stand 
the rod vertical and measure the length of its shadow. 
By taking the shadow length as radius and the rod as 
a tangent, the value of the angle of elevation of the 
sun can be calculated by the aid of a table of natural 
tangents. Thus in a rough and approximate manner 
the 4-ft. rod takes tlie place of a sextant as used in 
navigation, and by tlie same method that the sailor 
nses, the time can be calculated with the aid of a table 
of logarithms and an almanac. 

Prize Medals.— White metal of which prize medals 
are made is cast in ingots, rolled out by machin- 
ery into sheets, then s^it into narrow strips of 
the requisite width; these strips are highly polished, 
then cut by circular cutters into discs oi the required 
size. These discs or blanks are then placed one 
by one on a steel anvil engraved with the design for 
one side of the medal, and a steel die with the design 
for the other side is brought sharply down on the blank 
by means of powerful machinery, thus making a clear, 
sharp impression on both faces at once. This method of 
making medals surpasses that of casting them in moulds. 
Unless tlie moulds are made of iron, engraved or sunk as 
a steel die is prepared, the production would be very 
rough, and the cost would not be less than the price at 
which the finished medals can be procured. A rough 
imitation of a medal ipay be made with a casting of the 
white metal in a plaster-of-Paris mould well satui'ated 
with linseed oil and baked enough to carbonise the oil 



in the pores of the mould. Or a better mould for the 
purpose can be made of Parian cement as directed In 
Sei-ies II., p. 350. No special instructions are neces- 
sary for gilding or silvering these medals. They are 
to be treated as pewter or Britannia metal, and electro- 
gilded or electro-silvered as may be required. 

Clarionet Reeds.— For the high notes of a clarionet a 
hard reed is chosen, but for a song accompaniment, es- 
pecially if in the lower register, a soft reed is to be 
preferred. But the curve of the mouthpiece and the 
strength of the player's lipp are of equal importance in 
determining the choice of reed. A hard reed requires a 
closer "lay," or, in other words, a flatter curve and 
smaller space between the reed and the mouthpiece. If 
a hard reed is used on a mouthpiece suitable for a soft 
reed, the pla.ver's lips must bring the reed closer to the 
mouthpiece or else more wind will be required to play 
the instrument. If a closely laid mouthpiece is used tor 
a soft reed, the pressure of the lips for the highest 
notes will probably close the aperture entirely. So it 
will be seen that not only must the compaKs 
and character of the luusic be studied; but the lay of 
the mouthpiece and the player's lips and lung power 
should have a determining influence. A better tone is 
obtained by a hard reed if all the other surroundings 
are favourable ; therefore have the mouthpiece laid 
rather close, and choose the hardest reed that can be 
played easily. It is of great importance that the curves of 
the mouthpiece should be alike on each edge of the 
aperture. 

Appliance for Smocking.— Doubtless there will be 
considerable difficulty in constructing a gathering 
machine for use on a sewing machine in smocking 
fancy work. But thin material can be gathered on 




Appliance for Smockiug. 

an ordinary sewing machine by; the use of a special 
foot shaped like the accompanying iUustration. 

Bottles Made from Bladders.— Bladders from whicb 
bottles are to be made should i>e thoroughly cleansed, 
both inside and out, with clean warm water and dried 
very slowly, rubbing in, from time to time, a small 
quantity of olive or castor oil to counteract the 
tendency to become hard. The necks, of tinplate or 
brass, should have two depressions or grooves, and on 
these the bladders are wired. Bladders may be suitable 
for spirits, but should not be used for water or solutions 
of any kind containing water. The membrane, being a 
highly nitx-ogenous substance, is rapidly acted upon by 
bacteria, which cause it to putrefy; and any liquid 
(except spirit, which is preservative) kept in the bladder 
would in a sliort time become so tainted as to be un- 
drinkable. 

Bending Split Tube.— To bend split tube, securely 
solder a strip of strong sheet metal in the open cut in 
the tube and along on each side, and then bend the 
tube round on a template of the desired shape. Tube 
that is 1 in. or more in diameter will probably have to 
be loaded with lead, or a composition of equal parts of 
resin and pitch, and4;hen bent by any of the usual 
methods ; after getting th? tube to shape, unload it 
again. 

Needle Cotton Breaking in Pfaff Sewing Machine. 
—The cause of the needle cotton of a Praffi sewing 
macliine breaking at a seam may be that the needle is 
too small, or the material too hard. Try a larger 
needle, and soap the seams on the wrong aide before 
sewing. The discs are connected by a slud which 
passes through the face-plate and engages with a long 
flat spring, which in turn is tightened by the ten.siou 
screw in the top of the face-plate. To remove the face- 
plate, it is only necessary to take out the two screws 
that pass thi'ough the front. The operation of releasing 
the tension can be seen clearly when the face-plate is 
removed. A small releaser connected with the presser 
bar pushes out the stud and discs. 

Coach Painters' Japan Putty.— Japan putty is made 
by mixing together equal parts of dry white-lead and 
whiting, and making into a paste free from lumps with 
gold-size. 
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Covered Wires or Grand Piano Breaking.— It, 

when attempting to replace broken covered wires in a 
grand piano, tliey snap during the process o( tuning, 
probably it will be found that there is excessive side or 
downward strain bearing on a sharp arris edge of 
the tension stud situated at a point to form the top 
bridge. The stud through which the troublesome 
, wire must pass should be removed to enable the stud to 
be slightly countersunk on both sides ; a trace of dry 
blacklead in the hole and on the bottom bridge will also 
be an improvement. When tightening up the wire for 
tuning, before attempting to puU it up to the correct 
pitch, notice whether the ten in extends the whole 
length of the wire. Careful observation wUl reveal that 
the string is not perfectly parallel, but dips downwards 
at each end— the tail end to fasten on the hitch pin, and 
the coU end to encircle the tuning peg. At the latter 
point it is expedient that the wire should not be twisted 
in its length or that one coil shall overlap the other. 

Marking Glass.- For marking on glass use something 
softer than chalk. Pipeclay is often used, but soap is 
betters this can be easily cut into a convenient form 
tor holding, does not scratch the glass, and can be readily 
cleaned off when no longer needed. 

Enlarging Negatives wltbout Condenser.- The best 
plan of enlarging is that shown in the accompanying 
illustration, where two lamps A are used to secure 
even illumination, and these lamps shine upon a sheet 
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Enlarging Photographic Negatives without a con> 
denser. 

of cardboard B bent into circular form and held so 
by a thread 0. D is the camera. The cardboard acta 
as a reflector. The exposure is of course considerably 
longer than when a condenser is used, but it the' lens 
works at /76 it will not be very prolonged. 

Artificial Hand.— There are two methods of making 
movable fingers for an arbifieial hand. The simpler 
method is to mak'e them with mortise-and.tenon move.- 
ment. That is to say, four slits are cut in the wooden hand 
as mortises for the lower thirds of the lour fingers, and 
these have tenons cut on them to flt into the mortises. 
These joints are then carved and glasspapered until they 
worli freely without being loose enough to shift with the 
weight of the fingers. The middle.thirds are then fitted 
in a similar manner to the lower thirds, and then the 
finger tips. The thumb is mortised into the side of the 
hand. Steel pins hold the joints together. A kid glove 
covers the whole. Very little skill is required, and the 
only tools needed, are a fine tenon saw, a narrow chisel, 
and a bradawl, together with a good pocket-knife. In 
the other method rule joints are used, and these require 
more skill in making and fitting. The best wood is 
willow. 

Flexible Faint for Canvas.— Below is a recipe for a 
flexible paint tor canvas. Mix Ipartof boiled oil, 3 parts 
of raw linseed oil, and 1 part of copal varnish, adding to 
obtain a flesh colour, 2 parts Of yellow ochre and 1 part 
of Venetian red paint. Apply it by means of a heavy 
brush, allowing one coat to dry thoroughly before 
applying the next. The drying may be hastened some- 
what by hanging the canvas over a line inaroomhaving 
a temperature of 110' V. By adding suitable pigments 
any colour may be obtained. For black, use lampblack ; 
for yellow, use yellow ochre or chrome yellow ; tor brown, 
use Vandyke brown or Turkey umber. The use of the 
pigments does not materially alter the method of apply- 
ing the preparation. Another method is to melt 1 oz. of 
pure rubber in Ipt. of raw linseed oil by boiling over 
the fire, afterwards adding i pt. of boiled oil and J pt. 
of carriage varnish ; stir well together and add the 
colouring matter. Apply as before. It one coat of the 
preparation is not sulficient to give the desired effect, 
the operation may be repeated. Both of the above 
methods give satisfactory results and make the canvas 
elastic durable and quite waterproof. 

Cementing Indiarubber Articles.— For repairing 
articles made of rubber, rough well with a rasp the parts 
that are to be stuck together, then with a clean brush 



remove all the dust. Now apply to each of the materials 
a coat of indiarubber solution (obtainable at any 
cycle stores), and when nearly dry (the solution dries 
quickly in dry or warm weather or in the warmth of a 
fire, but open-air drying is best) give a second coat, and 
then a third. The solution should be laid on evenly 
all over with the second finger, and in testing to see 
whether the solution is dry enough, use the finger, but 
only ifi the centre of the surface oi the material, for 
If touched at the edges it will not adhere. The solution 
is dry enough when it juat sticks to the finger without 
any coming off. 

Essence of Coffee.- Essence of coffee may be made 
by boiling 1 lb. of coffee in 1 gal. of water in a copper 
BtiU, the volatile oil passing over with the Water through 
a worm. The infusion should be carefully filtered, 
evaporated to about oue^flfth its bulk In a vacuum pan, 
and the volatile material from the original washing 
added to it previous to bottling. 

Travelling Case for Live Chickens.— The illustration 
shows a wooden case tor conveying from six to twelve 
chickens from one to tour weeks old. The sides of the 
case are made of 7-in. by ^-in. deal, and for twelve birds 
the size inside should be about 1 ft. 4 in. by 1 ft., or for six 
chickens 1 ft. by 8 in., but this may be modified according 
to the breed and age of the birds. Two pieces ot deal 




Travelling Case for Live Chickens. 

7in. by 2in.by Jlu. are nailed to the sides ot the box to 
stand up 2in. above the top, and a round stick is fitted 
between them to form a handle. The bqttom_ may be of. 
the same material as the sides, and both b'ottom and 
sides should be lined with soft canvas packed with a little 
hay. The top is covered with fine wire netting when the 
birds are being sentoff, bat in cold weather the top may 
be partly covered with coarse canvas. The handle in ihe 
position shown is useful for preventing other cstses being 
placed on the top, and if desired holes may be bored in 
the side pieces and a piece of rope stretched across instead 
of the round wooden rod. 

Cement Backing for Thin Copper Panels.— The 

operation of backing thin copper panels is one that 
will require considerable care, as the ornamental face 
of the panel is easily damaged. A cement that can 
be recommended is made of the best plaster-of-Pai'iS' 
mixed with water in which alum has been dissolved. The 
plaster should be sufaciently thin to run easily. Pour 
the fluid carefully over the back of the work, letting the 
plaster fill the hollows; and then level up the plaster to 
the desired thickness. This, when hard, will form an 
excellent cement backing. A mixture of pitch and sand 
also makes a very good backing, but must, of course, be 
hot when it is run into the panel. 

Painting Mallear*.- The proper method of painting 
a mallcart is as follows. Eub all the woodwork with No, 
sandpaper, dust well, and apply a coat ot white-lead 
priming, made by mixing genuine white-lead with 2'parta 
of oil and Ipart of turpentine, and adding a'little patent 
driers. Allow the priming to dry, then putty-up with 
putty made from equal parts ot white-lead and ordinaiy 
putty. When this has thoroughly dried, again rub 
smooth with sandpaper, and dust well. Then apply a 
coat ot spirit colour, made by mixing 1 lb. of the desired 
colour ground in turpentine, adding more turpentine 
until the required consistency is obtained, finally add- 
ing loz. of gold size, or sufBcient to bind the colour and 
prevent It rubbing oft. Kub lightly with No. sand- 
paper, and dust well, as before ; then apply a coat of 
copal varnish i allow it to dry, and line it the desired 
colour with a coach-painter's lining brush, and finally 
finish with a coat of carriage varnish. This method will 
give a smooth and very .brilliant finish that wjU be 
durable for a length of time, and that exceeds the results 
of applying the cheap enamels supplied by-ironmongers. 
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. Melting Gold.— Gold, either pure oi- alloyed, is melted 
in, plumbago crucibles, either Morgan or Doulton. 
Belore using the crucible, well rub the inside with flour 
oharooal to smooth down any irregularity in order that 
the gold may not be held in and lost. To 
anneal the crucible, place it in a furnace whose 
fire has nearly gone out, or else over a ilre 
in a. furnace, and weigh out the gold and other metals 
If such are being used. When copper is added, this 
must be placed at the bottom of the crucible and 
covered with a layer of charcoal to prevent undue 
oxidation. When the metal is well melted, stir with a 
clean plumbago or smooth iron stirrer; the metal is 
then ready for pouring. If only gold, which may 
contain slight impurities, is being used, a small quantity 
of sal-ammoniac should be added ; this will purify and 
toughen the gold so that it may be well worked. The 
heat required to melt gold satisfactorily can be learned 
only by experience. 

Brown Tones on Photographic Dry Plates.— The 

following is a description of the process by which brown 
tones can be obtained on a dry photographic plate. 
The plat«, after the usual thorough washing, should be 
Immersed in uranium nitrate 50 gr., potassium ferri- 
cyanide 50 gr., acetic acid i oz., water lOoz. After a few 
moments' immersion the bolour of the image will be 
changed to a warm sepia, and will change again to a 
bright red if the action Is allowed to continue. On 
removal from the toning bath place the plate in a 
l-in-80 solution of acetic acid for a few moments, and 
then wash in running water for half an hour. See that 
the potassium ferricyanide is in good condition, and 
wash it with cold water before dissolving. Dissolve the 
two salts separately, each in half the water, and pour 
the potassium salt Into the uranium. The solution will 
not keep. A positive transparency to be used as a proof 
may easily be made from a negative by placing the 
negative and dry plate film to film in a printing frame 




freshly made glue Into the .ioint, working it well home 
with a table-knife. Both utensils should be previously 
dipped into hot water to prevent chilling the glue. 
Remove the wedges and put on as many cramps n,s 
possible, or if none of these are at hand, and coach 
screws or dowels have been used. Immediately put in 
some i-ln. bolts with'their heads at the front and nuts 
and washers behind the bracings. Tighten up at once, 
then glue stout blocks of wood behind wherever it is 
possible to get them; see that these fit well, removing 
any old glue or varnish before fixing them into position. 
Then allowtheinstrument to stand untouched for at least 
twenty-four hours and then tighten up the wires again. 
Should it be found desirable to put in a new bent side 
or to put a plate on Its face, a careful imprint of the 
present one should be made before it is disturbed. To 
do this, take a sheet of brown paper of convenient size, 
put it over the bent side, and rub gently over all with a 
cobbler's heelball until it shows a clear imprint of all 
hitch-pins and the outline of the wood required. 

Obtaining Gloss on Ostricli Feathers.— To obtain a 
gloss on ostrich and other feathers after they have been 
d.7ed or cleaned, they are dipped in an emulsion of olive 
oil and pearlash, and then moved about in a warm room 
till they are dry. The emulsion may be made by dis- 
solving 1 lb. of pearlash in i pt. of water and stirring 
this with i pt. of olive oil. 

Packing Circular Saws Circular saw packing is 

made by twining clean hemp round two slips of wood. 
These8lipssiiould.be equal in length to the radius or the 
semi-diameter of the saw, less the saw teeth. The pack- 
ing rests on a rebate on each side of the tore half of the 
saw. The slip on the bevelled side of the saw should be 
tapered as shown in Pig. 1 : the hemp is passed round the 
slips as phown in Pig. 2. Two pieces of wood, rebated as 
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and burning a wax match 18 in. away. Develop in the 
usual manner. When a proof is needed before the 
negative has time to dry, the negative may be wiped on 
the glass side and slipped into a frame as shown at A 
in the accompanying iilnstration. The camera is then 
placed in the position provided on the rails B and 
extended to a point always marKed (see arrow), when 
the image on the focussing-screen will be fairly sharp 
and of exactly the same size as the copy. Finalfocussing 
is done by a screw. The slide may then be filled 
with a plate or with bromide paper as desired, and the 
exposure made- as usual. The distance between the 
image and the copy will be just four times the equivalent 
focus of the lens, or twice the focus between the stop 
and the copy and the stop and the image. 

Inserting New Bent Side in Piano.— The crescent- 
shaped wood at the treble end of a piano, into which 
the hitch-pins are inserted, is commonly called the 
bent side. If this is much worm-eaten, it should 
be replaced by a new one ; but this would necessi- 
tate nearly one-half of the strings being replaced, 
and the soundboard disturbed. If the decay is not very 
pronounced, its progress might be stayed by frequently 
saturating the side with wood naphtha, and then plant- 
ing on an iron plate, with the hitch-pins riveted in 
positions corresponding with those now occupied in the 
bent side. A common fault of wood bent sides is their lia- 
bility to pull off from the glueing, thus causing the 
treble end to get out of tune. Whether this , is the 
case or not can be readily ascertained by trying to 
insert a table-knife behind the bent side and the 
bracings, to which it should be in close contact. If it 
has pulled away, remove all the movable parts of the 
piano, including the action and keys, putting them 
carefully aside. to avoid damage. Then turn out all 
bolts or screws that are holding the bent side on, and 
slacken out all steel strings till they are free from 
tension likely to retard the cramps when being 
tightened up. The instrument should next be turned 
upside down, with its capping or top resting on the fioor ; 
then spring the bent side away at least iin. by means 
of wood wedges, and with a table-spoon pour some hot 
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shown in Figs. 3 and 4, are secured underneath the table 
of the bench by means of bolts A screwed into tapped 
holes. On these pieces the packing rests. The hemp is 
BO passed round the slips of wood that more warmth is 
conveyed to the centre of the saw-plate (when passing 
between the packing) than at any other part. The 
warmth caused by the packing should decrease frOm the 
centre out; at, and near the rim, the plate should be 
cool. Undue heat on the outer part of the plate will 
cause the saw to run out of truth aifd to become crippled. 

Penny-ln-the-slot Gas Meter.— The peuny-ln-the-slot 
meter is made differently by various firms, but the 
principle of most is tlie same. , A worm fixed on a shaft 
is free to travel axially upon the shaft, but when the 
shaft is revolved the worm must revolve with it. Con- 
nected to tile worm and gearing with the threads upon 
it is a pinion, which can only be revolved by the 
handle when a penny has been inserted, and has thus 
formed a connestion between the'handle and the pinion. 
The turning of the pinion causes the worm to travel 
axially along its shaft, as the threads of the worm act 
then as a rack. In travelling, the worm opens the 
valve and allows gas to pass through the meter. The 
passage of tlie gas through the, meter revolves the 
ordinary indicating mechanism, and this motion is also 
conveyed to the shaft of the worm through gearing 
which can be changed according to the number of feet 
of gas desired to be given for a penny. The revolving 
of the shaft causes the worm, which is in gear with the 
pinion, to travel in the direction opposite to that in 
■ which it was carried on the turning of the handle, and 
in this travel it closes the valve, and when the quantity 
of gas paid for has been consumed the valve is, entirely 
closed and the passage of the gas stopped. 

Preventing Ra/ts Eating Leather.— To prevent rats 
from eating leather, make a paste of 1 part of verdigris - 
and 2 parts of olive oil, and rub it well into the 
leather. This paste is poisonous and will be a 
preservative. 
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Making Bends In Zinc. — Square, obtuse, or acut -; 
angle bends in zinc are stamped and t;too'ked in all 
diameters by big firms, and the machine-made bends are 
•much cheaper than hand-made goods. To make a bead 
by hand in, say, four pieces, first draw a side elevation 
oJ the desired size, with the opposite ends making the 
desired angle, as shown by Fig. 1, also draw the plan of 
one end (Pig. 2) . Divide the lower half of the plan into 
any suitable number of equal parts, as A B, etc. From 
each division point draw projectors to reach the ground 
line, and then using O as a centre, and with radius to 
A' BV, etc., draw the arcs of circles shown on Fig. 1. Next 
divide the curves A' G' (Pig. 1) into a number of divisions, 
corresponding to the number of sections of which the 
bend is to be formed. Join these division points by 
straight lines, and subdivide the-first section (Fig. 1) by 
the line a g. Now set oft upon a straight line a number 
of equal divisions corresponding to those shown on the 
plan, as a. be, etc. tFlg. 3). The length of this line 
would correspond to the distance round the section on 
the line a £f on the elevation. Through o b c, etc. (Fig. 3), 
draw lines at right angles to, and on bot^ sides of the 
centre line; Take the distance a A' on the elevation, 
and setoff on each side of the centre line of the pattern 
as a A'. Take the distance b B' from Fig. 1 and transfer 
to the next stripe on each side of A' a on the pattern. 
Transfer each of the remaining divisions on the elevation 
to the stripes with corresponding letters on the pattern, 
and then draw a curve through these points A' B> C, etc., 
to form the pattern (Fig. 3). A slight allowance for lap 
should be made along one curve only, and also at one 
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end of the pattern, so that when the section is bent 
round a lap seam could be formed. When making a 
bend of this type the sections are slightly hollowed 
upon a wooden block along their length, and after 
turning the section, round, and soldering the ends 
together, a small edge is thrown off round one end, so 
that the section joining it laps over this small edge, and 
it is then soldered in position.' The roughness at the 
soldered parts is removed by cleaning the spare solder 
off the zin c with a sharp scraper. 

Softening Hard Photographic Enlargement.— In 

the case of a photographic enlargement being hard 
owing to under-exposure, it may be softened by re- 
ducing. If the original showed too great contrast, 
the enlargement should have been very slightly over- 
exposed in order to bring the higher and lower 
gradations closer together. A better negative would 
probably have been secured by giving the same pro- 
portional exposure but using a rapid instead of a slow 
plate-i this would have had the effect of softening the 
contrasts. Advice on such matters is always difficult 
to give without an inspection of the negative ; but 
possibly the best way of dealing with the existing 
negative (if another cannot be made) would be to coat 
thebackiof the plate with matt varnish and then scrape 
this varnish away from the dense parts of the platg. 
The bromide enlargement may be reduced either with 



ammonium persulphate, or by converting some portion 
of the silver image into Silver iodide and dissolving out 
in sodium thiosulphate. The former method may prove 
the more effective bt the two in unaccustomed hands, 
because being done in one operation there is less chance 
of error;, and this reducer possesses the additional 
advantage of being thS only one that attacks first the 
denser deposits of silver, and thus in reducing the image 
reduces also the amount of contrast. Soak the paper 
till it lies fiat, and transfer to a 2-per-cent. solution of ' 
ammonium persulphate till the desired reduction is 
obtained. Then place the paper for five minutes in a 
lO-per-cent. solution of sodium sulphate, and finally 
wash for ten minutes. New developer gives an image of 
a better colour with increased contrast generally. The 
developer referred to will keep for a, considerable time 
eveh atter mixing with the alkali, but, in order to avoid 
obtaining images of a brownish colour, the developer 
should be discarded directly its action becomes notice- 
ably slow. 

Scents for Wardrobes.— With regard to scents for 
placing in wardrobes with clothes, ordinary scents are 
not very durable, as they are very volatile and easily 
evaporate. A lasting scent is that of lavender flowers, 
which may be kept on a small tray. Orris powder also 
gives a very pleasant odour. 

Reading Water Meters.— The dial of the " Imperial " 
meter is here shown. The arrangement of pointer 
is similar in most meters. The reading commences 
with the circle to the left, which contains the highest 
figures, and the figure to be abstracted is the one beyond 
which the pointer has travelled. It will be observed 
that the pointers in the first, third, and fifth circles 




Dial of Imperial Water Meter. 

move from right to left, and those in the second and 
fourth from left to right. The dial reading in the illus- 
tration is 1,190,900 gal. In the Kennedy meter the 
circles and pointers are in a row, like a gas meter. 
The Kent "^Positive" and several meters have the 
straight reading dial. 

Press for Extracting Liquids from Herbs.— A suit- 
able hand-press for treating herbs can be constructed as 
follows., The base of the stand should be a wrought- or 
cast-iron plate 8 in. by Sin. by lin. To this should be 
bolted at opposite sides a n shaped wrought-iron band 
carrying a female screw thread in the centre, through 
which would work a spindle having a thread ; to the 
upper part of the spin die two handles should be attached 
for turning the screw. This portion of the press will be 
somewhat similar to a copying press. To the lower end 
of the spindle should be attached a circular cast-iron 
plate 6 in. in diameter j this will work within a sheet 
copper cylinder 6 in. in internal diameter. At the side of 
the copper cylinder, and near the bottom, a hole should 
be drilled, ai id j ust below this hole a spout should be sol- 
dered so that the liquid will flow out into a bottle below, 
the press being fixed on a wooden block of a convenient 
height to allow the bottle to be placed in the proper ' 
position. The herbs containing the spirit should be 
placed in the Copper cylinder and pressure gradually 
applied. This is a common form of tincture press, but 
if difBoulty is experienced in making it a lever would 
do in place of a screw. Or a simpler form of press can 
be made with a wood frame, the herbs being placed in a 
lineri bag, and pressure applied by means of two 
boards placed in the frame and forced together by 
a wedge. ' 
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Roof Tiles and Tiling.— Plain tiles ai'e rectangular 
slabs ot burnt clay, generally about 10 in. long, 6ini 
■wide, and ^ in. thick. They are laid on flr laths nailed to 
rafters, being hung from the laths by oak pegs driven 
through holes neaT the upper edge ot the tiles. Some- 
times, instead of using pegs, little projecting cogs are 
formed on the upper edge of the backs of the tiles, by 
which they are hung on to the laths. The arrangement 
of the tiles is similar to that employed for slates ; the 
tail of each tile rests upon the tile below for a length of 
about 61n., the gauge being lin. and the lap over the 
head of the tUe next but one below about 2 in. In 
exposed places each tile is bedded upon the one below it 
In hydraulic mortar or cement. Tiles require heavy roof 
timbers, as they weigh more than twice as much as 
slating— say 1,8001b. per square against 7001b. The 
larger tiles, called pantiles, are only used for common 
worlc; although lai-ger, pantiles only weigh, when fixed, 
two-thirds the amount of plain tUing, owing to the 
smaller number of laps. 

Kelvin Water Ta^.— The illustration shows the 
mechanism ot the Kelvin patent water tap. A is a com- 
position valve or seating which closes down on the seat 
B to shut the cook. When A comes down on B, A does not 
come to a stop, as in ordinary screw-down taps, but is 
seated gradually, receiving meanwhile a gradually in- 
creasing pressure from the spring C, applied through the 
rounded head ot the rivet stopD. The turning of the 
spindle revolves the valve or seating iipon the seat, and 
both thus maintain an even surface. The tap is, in tact, 
a cock in which the seating and seat are caused to grind 
and true themselves every time the cock is used. There 
is no packing or stufBng box to prevent leakage up 



put in place and a warm flat-iron used to make the 
leather adhere where needed. The ribs are fixed tem- 
porarily, and the overhanging leather is glued ovei 
their edges. Another strip completes the joint. When 
all is done and dry, the gussets and corner-pieces are 
fixed. The inward folding ribs of the reservoir are done 
in the same way, but "inverted" ribs of the reservoir 
have the pairs of ribs joined together with tape on the 
inside. The valves should he made of stout soft leather, 
as two thicknesses of leather are apt to curl through 
the glue uniting them being affected by the weather. 

Bamlioo Settee for Garden. — The accompanying 
illustration shows a strong, light settee for .both, 
indoor and outdoor use. If it is to be exposed to 
all weathers, marine glue should be used in con- 
structing it, and two coats of outside varnish should 
be applied instead ot the spirit varnish used for inside 
purposes. The bamboo should not be less than 14 in. 
thick, and the back and front frames are made 
first, dowelled in the usual way, and are then con- 
nected by the six short rails as shown. The centre or. 
seat rails of these will be 14 in. long, the upper ones 
being %in. longer and the lower ones 1 in. longer. In 
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through the stem of the tap. Instead of this any water 
that passes upwards enters the space E, round the 
spindle of the tap, and is drawn away through the 
eduction or ejector tube r by the rush of the water 
through the nose of the tap. This tube is only used 
with bib cocks. With stop-cocks the ejector tube does 
not answer, and a stut&ng box is provided. The chief 
difference, therefore, between this and other screw-down 
cooks is that the seating and seat, when they come 
together, do not stop dead, but the seating still revolves 
a little, and this has the effect of keeping the cock true 
and water-tight for along period. The makers guarantee 
the cocks for three years, whereas, in a busy house, an 
ordinary tap will scarcely last one year. 

Repairing Bellows of Pipe Organ.— For valves, a 
soft finish leather, and for strapping, a stout, strained 
skin are used. The glueing should be done in a warm 
place, and the leather of thj bellows edges must be well 
rubbed down with a bone or ivory tool. Hot water and 
a sponge are used to restore warmth and to clean the 
work. Paper patterns should be cut for gussets, and 
the edges should be pared round the margins of the 
leather before glueing on. All woodwork that is to be 
covered with leather must have the shai-p edges re- 
moved. All old leather that is to be replaced must be 
completely cleaned off, but first examine it carefully, to 
observe the order in which straps, angle-pieces, and 
gussets are fixed. In making feeders the ribs are first 
joined in pairs with linen tape outside, the joint and 
leather being inside. The top and bottom boards have a 
J-in. margin marked on ; strips of leather are glued on so 
that the leather overlaps the edge ot the inner surface, 
but has the }-in. margin of board unglued. This is done by 
applying the glue up to the line, the leather then being 



putting in the centre front leg the dowel should go right 
through the lower rail into the top one, and the corner 
supports are put on after. The seat, which will be 35 In. 
long by 11 in. wide, is ot J-in. board, and will require a 
batten screwed on at each end on the under side. The 
back panel will be 35 in. long by 11 in. wide, and is also 
of J-in. board, and this and the seat are covered with 
Chinese matting, secured in place with 24-in. screws 
through the rails, and beaded with 4-in. split cane. 
Turned wood terminals are then put on the tour top 
ends. 

Manufacture of Wood MatcliboxeB.- In making 
matchboxes ot the "drawer" type much machinery is 
used ; the wood is taken on to the machines in the green 
state as it comes from the forest, and cut into planks 
that are as thick as the box is to be long. Thin veneers 
are pared off from the planks by a specially desigued 
machine; each slice ot veneer, or "skillet" as it is 
termed, is immediately conducted under a sprocket-like 
appliance which cuts off portions the correct length for 
a box, and at the same time scores four lines across 
each section at the places where the corners are to be 
bent up. The actual folding and covering witli paper is 
in most cases done by hand, but there are several 
machines in which these processes are done mechani- 
cally. The round matchboxes used in the United States 
are turned by machinery, one machine making the 
box and another the covers, though either machine can 
be gauged to make boxes or covers. Each machine 
can be made to turn out about 10 gross items in an 
hour. The boxes are taken from the lathes and rattled 
in a revolving cylinder, which cleans and polishes tliem 
aTad separates them from chips, etc. The wood used in 
these boxes has previously been kiln-dried. 
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I<aying Linoleum on Rough Floors.— When laying 
linoleum, etc., on rough floors, wood or stone, put down 
in the first place a liberal layer of ordinary sawdust, 
taking care that there are no chips of wood or any other 
rubbish among it. The sawdust may be spread roughly 
by means of a lath of wood. The linoleum is then put 
on the top and fastened at the edges in the usual way, 
and after a short time the sawdust will work its way 
into the hollows and the result will he a perfectly level 
surface. This method gives a softer feeling than it 
laid direct on the floor. In fixiiig, linoleum it makes 
a better .iob to glue the edges than to Use tacks. If 
good thick warm glue is used it will stick sufficiently 
well either on stone or wood, and the linoleum can be 
lifted when wanted without tearing it. 

Table Extension for Table Tennis.— The following 
is a description of an extension made to an old 
mahogany dining table to render it of ■ suitable 
dimensions for table tennis. The upper portion 
of the top A in the illustration is made of match-, 
boarding of suitable size and of the same thickness 
as the table to which It has to be attached. This 
board may be painted or stained to match the colour Of 
the existing table. Only two legs Bare required, and these 
fit into sockets C glued or nailed to the under side of the 
board as shown ; thus the legs can be removed. The two 
connecting bars D should be ot hard wood, 6 in. by 1 in. 
by fin., having holes about iin. in diameter. The holes 
through which these bars are screwed to the table-top 
E are about 21n. from the edge, so that when not in use 



afterwards removed with warm water, as in the carbon 
pfoeess, leaving those portions of the zinc beneath the 
shadows of the negative covered by an Insoluble fllm. 
The plate is then stood aside to dry, and afterwards 
heated to such a temperature as to make the fish glue 
acid-resisting. The plate is then etched or eaten away 
by an acid to the proper depth, and trimmed and mounted 
on a wooden block type high. A certain , amount of 
handwork bestowed both on the original and on the 
block by a skilled worker is an improvement. 

Animal and Bone Black.— Bone black has a variety ot 
uses, but is chiefly employed for decolorising sugar, and 
for the manufacture of paint and blacking. The black 
is prepared by calcining or charring bones in a closed 
vessel. There are two processes, one for collecting the 
volatile products, and the other to allow the volatile, 
products to pass over. The latter process is almost 
entirely used, as the oil collected in the former process 
is of no practical value. The oil. obtained is known as 
Dippel's or bone oil, which is used on the continent for 
denaturing alcohol (methylated spirit). In preparing 
bone black by the second process, the bones are first 
broken by machinery into small fragments and placed 
in small clay crucibles, having a cover placed over, to: 
prevent the black from igniting. In these covers are 
small holes to allow the volatile matter to escape. The 
crucibles are then . placed in the furnaces ready for- 
charring. Any kind of furnace will answer for 
heating the crucibles. A sketch of a furnace much 
used for this purpose is shown herewith. The furnace 
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the bars may be turned round underneath the table, 
and thus be out of sight. They should be 2 in. from one 
end of the bar. The other holes should be 1 inj and 2 in. 
respectively from the centre ot the bar, and are for the 
reception of the projecting pins in the under side of the 
extension A. The middle bar should be 4 in. by I in. by 
5 in., and is pivoted on the under side ot the extension. To 
connect the extension A with the table E, turn the bars 
D round so that they project at right angles to the edge 
ot the table, and in the holes insert the projecting pins 
of the table extension. These plus may be screw nails 
with their heads cut off. Turn the middle bar round so 
that its outer end may overlap the under side of the 
table ; thus the two parts will be rigidly held together. 

IS,sproduction Half- tone Process. — The photo- 
graphic halt-tone process of reproducing photographs, 
wash drawings, etc.. Is one that is outside the scope of 
amateur work except for experimental purposes. Blocks 
are now made commercially at a price considerably 
lower than they can be made occasionally, and certainly 
with more satisfactory results. Briefly outlined the 
process is as follows. From a silver print a copy nega- 
tive is made on, a process plate or by the wet collodion 
pi-ocess in order to get a negative showing extreme con- 
trasts with clear shadows, as the tendency of the 
process is to give a flat result, particularly in the lighter 
tones. In front ot the plate, at a distance that is readily 
adjustable, is placed a glass plate ruled with lines 
(generally about 100 to 1^0 per inch in magazine work), 
the number per inch depending upon the method of 
printing and the paper that is to be used. This glass 
pl^te is technically called a " screen," and its function 
is to split up the tones of the photograph into dots of 
varying. size— that is to say, each opening between the 
lines forms on the plate a piinhole Image ot the stop. In 
the lighter portions the dots are small, and in the 
shadows larger and therefore closer together. A bichro- 
mated fllm ot fish glue on a slab of zinc or copper is then 
exposed behind this negative and the soluble parts 



has a large flat hearth about 20 ft. long by 14 ft. wide, in 
the centre ot which is flxeda fireplace, which is arranged 
to be ted from the outside ; a firebrick arch is' built over 
the hearth, at the bottom of which are a number of 
flues to carry away the products ot combustion. Doors 
are also built in the sides of the furnace to admit ot the 
furnace being charged and emptied. The number and 
sizes ot crtiolbles vary according to the size of the 
furnace, twenty being about the average charge at most 
works. When the crucibles are placed in the furnace, the 
dqors are secured and the temperature is raised slowly 
to a red heat, which is maintained tor about seven hours, 
after which the furnace is allowed to cool down. The 
crucibles are then taken out and allowed to get quite 
cold before opening them, otherwise they are liable to 
ignite spontaneously, leading to a loss of material. 
When the furnace Is emptied. It is ready tpr a second 
charge before it is altogether cold, which is a saving in 
fuel. Twb and sometimes three charges ot black may be 
obtained in one day, each charge being from 5 to 10 cwt. 
and yielding from SO" to 60 per cent, of its weight of 
black. The black when taken from the crucibles is 
ground very fine under flat stones with water, after 
which it is dried and ijowdered ready tor use. If pre- 
paring it for decolorising purposes, it is ground into 
coarse granular pieces. Its chief use is in blacking 
manufacture, owing to it containing large quantities of 
calcium phosphate and carbonate originating from the 
mineral constituents of the bones. It may be mentioned 
that the spent black from sugar refineries would, it 
powdered, be found the cheapest form of black, its 
price being from, £5 per ton. 

Preservative for Studwork in Roughcasting.— 

Studwork is sometimes coated with raw oil, creosote, 
black varnish, coal tar, carbolineum avenarlus, and 
Stockholm tar. All these preparations act as preserva- 
tives. The question is simply one ot cost and appear- 
ance. Stockholm tar and raw oil will be found most 
effective. ' • 
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Soldering Leaded Lights Togetber.— For soldering 
the calmes of a lead-light window, all that is necessai'y 
is to fit the calmes properly together, then shave a 
small round dot at the point of junction,. sprinkle a 
little potrdered resin on the shaving, and with a copper 
hit, or a glazier's iron with a tinned face, melt a small 
piece of tinman's ordinary solder on the shaved part 
so that it tins to the lead and forms a round button. 

Combined Snmmer-Iipusc and Studio.— The illustra- 
tions show the construction of a combined snmmer-house 
and photographic studio, suitable for small gardens. The 
size is 64tt. 6 in. hy 6 ft. 6 in. by 7 ft. high to the plate, the 
roof rising 2ft. 6in., including the capping to the I'idge'. 



. Quick-drying Black Paint for Stove Pipes, etc- 

Brunswick black and black japan will be found useful 
for stove pipes and similar work. It slightly warmed 
over a fire and applied hot, it will dry hard in a few 
hours with a good gloss. The following preparation will 
be found inexpensive, and easy to prepare ; also it dries 
bard, and does not smell when used on heated surfaces. 
Melt in an old iron vessel 4ilb. of asphaltum, allow itto 
remain over the fire about an hour, stirring at intervals ; 
then add slowly igal. of boiled linseed oil which has 
been previously warmed, following with Jib. of finely 
powdered litharge, which should be steadily sprinkled 
in while continually stirrine. Allow the preparation to 
boil about half an hour until some, when taken out and 
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The proper position for the house is as shown, the 
roof and side lights having a northern aspect. On the 
western side a pair of doors is arranged to open out- 
wards, the position of the operator and camera being 
indicated by the cross enclosed in a circle (Fig. 1). The 
side light runs down to within Bin. of the floor. The 
sides of the house are covered with S-in. matchboarding, 
lihe doors being made of similar material with ledges on 
the inside. The roof is covered with matchboard and 
felt, or, instead of the latter, light corrugated iron may 
be used. If the house cannot be placed In the position 
shown, the situation may be reversed, but tne light 
should always be obtained from the north if possible, 
otherwise the inside must be fitted with blinds to subdue 
the light. Fig. 1 is a plan of the house. Fig. 2 is a section 
on line A A (Fig. 1), Fig. 3 is an elevation facing north. 
Fig. 4 is a detail of the roof, and Fig. 5 is a detail of the 
sill to the sidelight. 



slightly cooled, sets hard between the fingers. Then 
remove the preparation from the fire, allow it to cool 
somewhat, and add, while constantly stirring, 2i gal. of 
American turpentine. Allow the mixture to stand several 
days, when it will be ready for use. This preparation 
dries hard in two or three hours with a hard, lustrous 
surface. 

Rubber Tyres Cracking.— With regard to the treat- 
ment of cycle pneumatic tyres that are cracking near the 
rim, it the rubber is not worn out on the tread ot the tyre, 
thoroughly clean round the edges where cracked with 
a brush aud benzoline. Then brush into the cracks 
thick rubber solution, and, when dry, dust over with 
French chalk. This will keep the wet from the canvas 
lining until the rubber coverings of the tyres are de- 
stroyed to such an extent that re-rubbering is the only 
possible repair. 
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Finding Perspective of an Object.— The following 
is a yery simple methpcl of fludlng the perspective of 
any object. The plan and elevation of the object 
(in this case the object is taken to be a cross) are 
obtained as shown by A and B, and the position of the 
eye is marked at ttie required distances from the 
vertical and horizontal planes, as indicated by p and 
P». Every point is then connected to the eye in plan 
and elevation as shown by the lines R and E^ and the 
position of the picture plane inserted at CD. An 
auxiliary picture plane la then put clear of the plan 
and elevation as shown at £ P. This plane is not 
absolutely necessary, as the rays could be swung round 
from the original pictui-e plane,' but then the per- 
spective would overlap the elevation and cause con- 
fusion. The points where the rays E in plan cut the 
picture plane C D are then projected across to the 
plane E F and swung round to the ground line as ^, 
the centre of the curves being at x. Then the joints 
where the rays R' (elevation) cut the picture plane C D 



Previous to moulding, the gelatine should be softened 
by steaming, placed over the holes in the mould, and 
forced in by the plugs. After about an hour the gelatine 
will be set; the plugs may then be removed, the excess 
of gelatine shaved off with a sharp knife, and the cases 
shaken out. The capsules are usually double, one 
sliding within the other; this will necessitate two 
moulds, one with holes about A in. smaller than the 
other. If wood moulds are emijloyed they should be 
oiled to prevent the gelatine sticking. 

Hardening Plates of Lawn Mower.— The method 
of hardening lawn mower cutting plates depends on 
whether they are of English or foreign manufacture. 
The majority of English plates are made somewhat 
similar to a skate-blade— that is, with a layer of iron 
between two layers of steel. ' To harden such plates, get 
them to a blood-red heat, grip them in the centre with ia. 
pair of close tongs, and plunge them in the water edge- 
ways, moving them about till cold, but taking care to 
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are projected horizontally to intersect the vertically 

S rejected rays E''. The correct points can easily be 
etermined by following each point carefully. For 
instance, the four points represented in plan and 
elevation by h and 7i' are connected to P and P' and 
intersect at K' and hK Take the top points h^ . and 
project across to cut the projections of the, two 
points W, thus obtaining the two" points encircled 
in the perspective. The two lower can be obtained in 
the same manner, thus forming the square in the per- 
spective. All the other points should be obtained in 
a similar manner and the whole object then filled in. 
In the illustration there is only one vanishing point, V P. 

Gelatine Capsules.— For making gelatine capsules, 
the necessary appliances are a mould and cores or 
plugs to fit it. The mould should be made of brass, 
but a wood one might serve for trial. It should have 
several (say two dozen) holes bored in It, each hole 
. having the diameter and depth of the capsules required 
and being rounded at the bottoms. The plugs should be 
made A in. less in diameter, but of the same shape. The 
gelatine should be dissolved in about an equal 
quantity of water and, while hot, poured on a polished 
marble slab and allowed to cool. When set it should be 
cut into convenient sized pieces, allowing for shrinkage, 
the amount allowed being determined by experience ; 
the pieces should then be dried in a warm place. 



move them so that they go through the water edgeways. 
In this case the layer of iron helps to keep the blade to 
its original shape. The majority of foreign plates are 
made of a different kind of metal, and to harden them 
without warping they must be cramped between two 
pieces of iron, made hot, and cooled out as in the former 
case. It is no drawback to a plate if it is slightly warped, 
for with a little packing when being screwed on it can be 
brought perfectly true. Some repairers do not trouble 
to re-harden the plates, as they can be obtained very 
cheap ready hardened. 

Re-wlring Spring Mattress.— Ee-wiring a woven-wire 
spring mattress is practically the same job as making a 
new mattress. First the wire is stripped off and a new 
web is woven. Specially prepared tinned hard-drawn 
wire for wire mattress making costs 20s. per cwt. It is 
coiled m long ribbons of various pitches as required by 
a mattresB-weaving machine, and is then worked in 
single, double, or treble layers on a large bench till the 
desired width is obtained. The wire web is then nailed 
on the end bars of the mattress frame and pulled up 
tight by the cramp bolts. Chain-spring mattresses are 
not as durable as woven wire, being much cheaper- 
they have no means of adjustment for taking up sag- 
ging, and are usually fitted to iron frames, each chain 
or spring wire being sprung into position and secured 
to the frame. 
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Selenitic Lime for Plastertasr.— Selenitic lime is 
sulphate of lime added to ordinary lime ; the advantages 
of its use are that the setting is made more rUpid, and 
the proportion of sand that may he added is increased. 
In tnree-eoat work, for the first coat the proportions are 
1 part lime to 3 parts clean, sharp sand ; for the second 
or floating coat, 1 lime to Ji sand; (or the third or 
setting coat, 2 lime to 3 sand, with a hod of ordinary- 
lime putty to each hushel of selenitic lime. The only 
precautions to take are to mix in small quantities, and 
apply speedily. 

Gymnastic Horizontal Bar for Passage,— Figs. 1 
and 2 show front and side elevations of a simple arrange- 
ment for 'fixing a horizontal bar in a passage. Two 
suoh uprights will he necessary. The wall piece A 
lodges on. the top of the skirting, and is lengthened 
out by a piece B, the two being seowely screwed 
together. The two slides C should be bored as shown. 
Each of them should then be secured to the wall piece 
by half a dozen 3-in. stout screws. The blocks D should 
next be bored to receive the end of the bar, and also 



a temperature of 275° P. is reached, when steam is 
blown into the still. The turpentine begins to pass 
over and condenses with the water by being .sent 
through a spiral or worm condenser, and is then run 
off into large vats or tanks, the watei- being allowed to 
settle to the bottom. The clear turpentine is now ruu 
off and if necessary subjected to further distillation. 
Chemically, oil of turpentine consists chiefly of a 
hydrocarbon named pinene, and also contains traces 
of oxidised compounds and organic acids. One of its 
many peculiarities is that it rotates a ray of polarised 
light to the right, whilst the other turpentines— French, 
Russian, etc.— rotate it to the left, these facts often 
being used in a practical method of distinguishing one 
oil from another. After exposure to the atmosphere, 
oil of turpentine becomes slightly thicker and Of a 
higher specific gravity, The organic acids it contains 
will often cause corrosion of the iron receptacles con- 
taining the oil. Turpentine has the property of giving 
up the oxygen it has absorbed to other bodies Inclined 
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bored right through their breadth, so that the bar can 
be held in position by the iron pin G. Two struts, I! and 
F, must be fixed to the wall board with scirews. The 
whole support can then be attached to the skirting of 
the passage by six stout screws. If it is desired to 
make the uprights more portable, so that they can be 
ciuickly removed, they can be connected to the skirt- 
ing by means of thumbscrewjs. The wall board should 
be of red deal, the slide pieces and adjustable blocks of 
ash, beech, or oak, and the bar of ash. 

Turpentine.— American turpentine, commonly known 
as spirit of turpentine, is obtained from several species 
of pine trees, which grow abundantly in the forests 
of the United States, principally in Carolina and 
Georgia. The Georgia pine yields the largest quantities 
of turpentine. During the winter months incisions 
about 3 In. deep and 9 in. from the gi-ound are made 
in the tree, and from them the resin flows Into suit- 
able receptacles. This resin is commercially known 
as gum thus, and in its crude state is much used in 
the preparation of spirit varnishes and polishes; the 
bulk of the resin, however, is placed in stills for the 
manufacture of turpentine, after which it is known 
as " resin " or colophony, which comes to the market 
in various shades ranging from "pale glass" to black 
resin . To extract the turpentine the crude resin is placed 
in stills holding about 70 gal. It Is then heated until 
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to become oxidised, and in recent researches has been 
found to absorb one hundred times its own volume of 
oxygen at 100^ 0., thus becoming an excellent factor in 
the preparation of varnishes. Owing to its liigh price, 
there have been in recent years many attempts to 
prepare a substitute, but all have been more or less 
unsuccessful. Amongst the substitutes were compounds 
or fractional distillates from petroleum, benzole, coal- 
tar naphtha, shale, and resin spirit, which were mixed 
in variable proportions with the French and American 
turpentine, and were sold under various names, as 
patent turpentine, turpenteen, Chinese turpentine, 
turpentine oil, etc. They were produced in a highly 
rectified form, particularly the so-called Russian turps, 
which, by skilful mixing, was made of a specific gravity 
almost Ideutical with that of pure American turpentine, 
and also with high fiashing points. These substitutes, 
however, dry badly when mixed with paints or used 
in the preparation of varnishes, the work, after being 
executed, remaining sticky for an indefinite time, 
because the benzole, petroleum .spirit, etc., fail to 
absorb oxygen from the air. Adulterants are easily 
detected in the laboratory, but the painter and dry- 
salter may test a suspected sample by slightly warming, 
it and comparing the smell with that of a standard" 
sample of pure American turpentine treated under 
similar conditions. 
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Paste for Iiabelling Tin Boxes.— The following is a 
aatistaotory recipe for paste to be used in labelling tin 
boxes. Make the paste in the same way as the Ordinary 
flour paste, but use syrup in place of water. Make the 
Byrup by boiling two or three large teaspoonfuls of West 
India sagar in a teacuptul of water ; when the syrup is 
cold stir into a small quantity of syrup sufficient flour 
to form a paste of the consistency of cream. To this add 
some boiling syrup and stir vigorously ; now boil the 
mixture and continue stirring until the stick or spoon 
used -will stand in the mixture ; lastly add from eight to 
ten drops of carbolic acid to prevent the paste becoming 
mouldy. 

Octagonal Table.— Pig. 1 is the side elevation of a 
small octagonal table whose height is 2 ft. 5 in. The 
table top is made from Hn. stuff and may be shaped 
ftom a piece about 18 in. square. Pig. 2 showing the 
underneath plan. A i)iece about 16 in. by 5 In. by li in. 
is mortised and shaped as shown at A (Pigs. 1 and 2), and 
is fastened under the top by means of eight screws. A' 
block 2iii. thick, shaped from a piece about 12 in. square 
to the form shown ill Fig. 3, has also a mortise in its 




(somewhat smaller than the plate] is also immersed. 
The two are withdrawn together (face to face) In the 
usual manner, laid on the mounting slab, and squeegeed 
by gentle, firm pressure into close contact; The plate is 
then developed in the ordinary way, fixed, washed, and • 
squeegeed into contact with its final support. Stand to 
dry in a well-ventilated room, and when perfectly dry 
the print and collodion will leave the glass together ; 
should the print appear to stick, run a knife along under 
the extreme edge. If any difficulty is experienced in 
stripping, either the .print is not perfectly dry or the 
glass has had an uneven and too thin application of wax. 

• Cleaning Waterbary Watch.— In the older class of 
Waterbury Watch, that is, the long wind, on removing 
the case at the back the words "Don't remove this 
unless you are a practical watchmaker" will be seen. 
Now the only reason for this warning is that the 
very long mainspring may fly out all over the room. 
Therefore hold the cover down with the thumb until 
the three screws are removed; then gently lift it so as 
to slip the blade of a knife across to keep the spring in 
position. When taking away the cover, look at the 
outer coll of the spring to notice particularly how it is 
arranged to act as a stop when the watch is wound 
up. Then unhook the spring in the centre or inner 
coil. . T» save two wheels an exceedingly long spring 
is used. BeFoi-e unscrewing the movement top plate, 
examine it well, especially the duplex escapement., 
and after it is well brushed and cleaned, the pivot- 
holes ai-e cleaned with pointed pegwood. Replace 
the few wheels in position and put on the top 
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centre. The mortises in Figs. 2 and 3 are to receive the 
tenons shown in the pillar B (Pig. 1). This pillar is 
octagonal,.and tapers from S^in.at the bottom to 2iin. 
at the top. The tenons are driven snugly into the 
mortises, and well wedged and glued. Four feet C 
(Pig. 1) are made from short ends about 2 in. thick, and 
are secured to the block D. The table may be made from 
any kind of \\>ood, and if of soft wood will look well when 
stained to imitate hardwoed. Then apply two coats of 
size and two coats of varnish.. 

Glazing Carbon Prlnt^— In making carbon prints, 
it the glazed side of an opal is used instead of 
the ground side the prints will leave the opal with a 
high glaze. The surface of the opal must, however, be 
free from the streaks and flaws often met witli on 
the reverse side of ground opal. Glass may be used, 
but in such case when to stop development is not 
easily .iudged without removal from the bath. Opal 
glass known as "flashed opal" answers best, but is 
sometimes difficult to procure. Opal glass specially 
smoothed can be obtained to order of most dealers in 
photographic materials. Whether glass or opal is used 
it must be first waxed with a solution of pure wax 5 gr.. 
pure benzine'l oz. The wax solution IS rubbed over and 
then polished off with a piece of oiled paper.^ The glass 
is then coated with the enamel collodion in the same 
way as a negative is varnished, and, having set. It 
is then washed until all greasiness has disappeared ; 
this is done to get rid of the two solvents, alcohol and 
ether. The enamelled date . is next laid face up in a 
dish of cold water, and a sheet of the printed tissue 



platfe, getting the largest wheel pivot in flr'st, next the 
one that stands the highest, and so on. The 'sCape 
wheel when at rest must point a tooth at the groove in 
the bar of the balance, and will be in beat. If not, 
unpin the hairspring and move it ; then with best watch 
oil lubricate each pivot-hole at the top and bottom, a 
drop doing all that is required. Test by pressing the 
large wheel to see that it beats all right, replace in the 
case, then the mainspring, and fix the outer coil. Also 
refix the inner cover with the three screws, replace the 
hands, which are simply pressed down, drop one spot of 
oil on the centre at the back, and replace the outer cover. 
The short-wind Waterbury is easier to clean. By re- 
moving the small screw which holds the stemwlnderin 
position and the other holdiugits movement in the case, 
the work can proceed as already described, except 
the mainspring, which is in a barrel as in an ordinary 
watch. There are two more wheels, on account of the 
shorter spring. Clean well the escapement as above and 
replace, when either watch will go well. These watches 
are good time keepers as a rule. 

Removing Gloss from Silk and Satin.— Grloss pro- 
duced on silk or satin by pressing when making up the 
garment or occasioned by moderate weai'i may be re- 
moved as follows. Dissolve a small quantity of powdered 
ammonia in hot water, allow it to cool (or weaken 
Scrubb's cloudy ammonia by adding cold water), and 
in this dip a piece of silk or clean sponge, and with 
this damp the ' surface of the material. Next take a 
moderately heated iron, lay it on its side, cover it with 
a damp rag, and allow the steam produced to play on 
the back of the glossed material. The foregoing plan 
may be safely followed for light as well as dark shades, 
but the more fugitive the tone or delicate the texture 
the weaker should be the solution. For black silks or 
satins which have become greasy during wear, the 
ammoniated liquid will be more effective when applied 
hot or moderately heated. 
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Producing' Fire and Smoke for Theatrical Fer- 

formance.— For producing the effect of Are and smoke 
at an amateur theatrical performance ordinary 
coloured fires could be used only where the stage 
is ventilated. For an ordinary room, the best results 
wpuld be obtained by throwing on to a red-hot 
plate a mixture of lycopodium powder and ammonium 
chloride. The lycopodium yields an immense flame, and 
the ammonium chloride produces a great fume. Care 
must be taken that nothing inflammable is near, or the 
result would be disastrous. 

Glaze for Light Oak Graining.— For making 1 pt. 
of glaze for darkening light oak graining, mix to- 
gether 2 oz. blue black and 1 oz. burnt Turkey 
uraber ground in water. Thin down to form a wash 
with equal parts of stale beer and water ; apply with a 
hog-hair overgrainer and soften or tone down with' a 
badger-hair softener. Allow sufBcient time to dry and 
then apply one or two coats of hard oak Tarnish. Two 
coats of glaze may be necessary, a'ccording to the depth 
of colour required. 

Lathe Chucks for Pipe- and Stick-makers.— Figs. 1 

and 3 in the accompanying drawings show, one-third full 
size, two common pipe chucks made in beech. The 
block is first turned approximately to the outline 
shown in Fig. 1 ;'the pin is then screwed to fit the lathe 



the teeth at angles of 60° and 120"-respectiTely. The chief 
work of the tenon saw is to cut the shoulders of the tenon 
(across the grain), therefore the sharpening is much the 
same as in the hand saw, the transverse bevel being a 
little less acute. The work of the mitre saw is to out 
obliquely to the grain of the wood. The fronts of these 
teeth, therefore, should recline about 5°, and the file 
should be so held as to give a transverse bevel of from 
10° to 15", which will be at angles of about 75° and 105" 
respectively. The teeth of the panel saw should be 
sharpened much the same as the teeth of the mitre saw, 
as the panel saw is used for both ripping and cross-cut- 
ting. Tenons are cut in with this saw, after which the 
tenon saw cuts down the Shoulder of the tenon. When 
setting saw teeth, care should be taken to ge.t the set 
unitornr; an equal amount of set must also Be given to 
the teeth on e^iCh side or range. A properly ground 
ripping saw requires but little set. As hand saws vary 
in thioltness, etc.^ the amount of set in each case cannot 
be definitely given. The hand cross-cut saw requires 
more set than the rip saw. The amount of set depends 
on the nature of the timber to be sawn, the thickness of 
the saw blade, how it is ground, etc. A saw thinner at 
the point than at the heel and thicker on the tooth edge 
than on the back edge will require less set than a saw 
of the same gauge throughout the blade, and a thin saw 
Will require less set than a thick saw. The blade of the 
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mandril, which is generally of brass with an Internal 
'thread. The chuck is then re-turned and bored out to 
the size required, plus the thickness of two pieces of 
rubber or cork, which are shown at A (Fig. 2) and B 
(Fig. 3), and which grip the job. The opening C (Fig. 1) 
is then cut out, thus dividing the chuck into two parts, 
connected together at the base, but each capable of 
a small amount of spring at the point. To fasten 
any object in the chuck the iron ring D (Figs. 1 
and 2) is tapped up farther on the sloping part E. The 
chuck shown by Fig. 3 is made in the same manner, 
and is intended for bowls of pipes and larger objects 
than can be inserted in Fig. X. It is closed by the nut 
and bolt, and Fig. 4 shows its end. The peculiarly 
shaped chuck shown in Fig. 5 Is made in iron, and 
though sometimes found useful by a plpe-mak<jr 
is more properly a stick-maker's and mounter's 
requisite. The Inside is cored out to one or the other 
of the dotted lines and the stick is held by the two 
wedges (Fig. 6) , of which there should be several sizes. 
These wedges are slipped in the front of the tool; 
see Fig. 5. 

Settine Saw Teeth.— Below are instructions on set- 
ting the teeth of rip, hand cross cut, tenon, mitre, and 
panel saws. The teeth in a rip saw should be so 
filed that their fronts will be perfectly upright. A 
transverse bevel of from 3° to 5° should be given to the 
faces of the teeth. To give a bevel of 5°, the file should 
be held at angles of 85" and 95° respectively. The work 
of the hand cross-cut saw is to cut across the fibres of 
the timber, therefore the cutting edge must be keener 
than for the rip saw; otherwise the teeth will compress 
the fibres, so that dlfBculty will be experienced in making 
a, cut. The fronts of the teeth in this saw should recline 
about 10°, and the file should be shot across the faces of 



tenon saw being thin, and the cuts made with it hot very 
deep, much less set is required in this saw than in the 
hand cross-cut saw. Very little set is required in the 
mitre saw ; in fact, if the teeth are kept fairly sharp, 
the set required will be scarcely perceptible. The set 
given to panel-saw teeth should be a medium between 
that of the rip-saw teeth and the teeth itt a properly 
ground hand cross-cut saw. Excessive set in each case 
should be avoided, as a saw will do its work better and 
more easily with only just enough set to free the blade. 
Set the teeth in each case with a small hammer. 

Petroleum Furnaces.— There are two ways of burning 
petroleum (or heating furnaces. In one, petroleum is 
supplied from a tank connected to the jet in front of 
the furnace by a small pipe; in the mouth of the 
furnace is a jet or atomiser, shaped somewhat like the 
tuyere of a blast furnace, through which a blast of air 
is blown in sutHcient force to raise the petroleum into 
the jet, from whence it is immediately blown into the 
furnace by the blast. The furnace is first brought to a 
bright red heat by a fire, and the petroleum is then 
'blown in as above described ; it is immediately and 
perfectly burnt, producing an intense heat. In the 
other method the petroleum is placed in a tank above 
the furnace, and falls by gravity through a small pipe 
. on to a large fireclay slab at the mouth of the furnace. 
The furnace is in this case also first brought to a red 
heat, and the petroleum is allowed to drip as fast as 
necessary from the pipe on to the red-hot tile. The 
sizes of pipes, etc., for the furnaces would have to be 
worked out by a person specially experienced in this 
class of work, or else found out by trial. No method 
which involves raising the whole of the oil to a boiling 
temperature is practicable on a large scale owing to the 
risk of explosion. 
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Black for Bolts and Nuts.— For a black for bolts 
and nuts thoroughly mix together one part of bismuth 
chloi'ide, two parts of mercury bichloride, one part of 
copper chloride, six parts of hydrochloric acid, five parts 
of alcohol, and fifty pai-ts of water. The articles to be 
blacked must be first freed from grease ; this is best 
done by boiling them in a solution of caustic soda and 
drying in sawdust. When clean, dip them in the 
abOTe solution and allow to dry, then place them m 
boiling water and boil for half an hour. If the articles 
are not then black enough, re-dip and re-boil. "When 
they are of the correct colpur, place them in a bath of 
boiling oil for a few moments, then heat them till the 
oil is driven off. An alternative method, and one that 
is frequently used tor bolts, etc., is as follows. Dip 
the articles in oil, preferably linseed, and heat till 
the oil ■' is burped off. The surface' produced is 
coal blafik in colour, and will withstand almost any 
beat. 

Card Table.— A card table 3 ft. square Is much too 
' large ; 2 ft. square will be gjiite sufaoient. Fig. 1 shows 
a design in elevation of a card table of the size last 
mentioned. The table should be made of h9,rdwood; if 
pine or whitewood is used, Increase the thickness of the 
members about Jin. Fig. 2 shows the method of joining 
the rails to th leg mortises. The framework is 1 ft. Sin. 




Card Table. 

square, which will allow the top an overlap of 2 in. all 
round. The drawer has a bevelled front which acts 
as a stop, and may be lOin. long by 51n. wide. Two 
methods can be adopted for making the top. The margin 
can be framed level with the centre with a suitable 
moulding worked on the solid or stuck on, the baize or 
leather centre can be laid, and the margin levelled with 
eawn veneer; or the centre can be left A in. lower on the 
top side, which wiE be iilled up with the baize (see Fig. 
B). In laying the Cloth or leather, use equal parts of 
glue and flour paste ; allow it to get nearly cold before 
using, and spread it on with a palette knife, sleeking out 
with a piece of smooth round-edged wood or a rubber 
roller squeegee. Knife the edges with a very sharp thin 
knife. 

WMte Enamel Faints.— For enamel paints, use 
genuine zinc white and varnish ; for outside work the 
palest and most durable varnishes, as French oil, car- 
riage, maple, dial, and pal&copal varnishes, pale gold size 
tind turpentine being used as drying agents, whilst the 
enamels for interior decoration, not being subjected to 
the same atmospheric influences, may be prepared from 
mixtures of less expensive varnishes, as dammar or 
crystal paper varnish hardened with a little copal or 
French oil varnish. To prepare a durable enamel for 
outside useprocure 10 lb. of genuine zinc white in varnish, 
which must be ground exceedlngl.y fine, 7 pt. of pale . 
copal varnish, Ipt. of pale japan gold size, and ipt. of 
American turpentine. Break up the zinc white and mix 
to a uniform consistency with a copal varniSh, then add 
the gold size, and finally thin down with the turpentine, 
when it will be ready for use. Enamel for interior 
decoration may be prepared by mixing together as above 
10 lb. of zinc white ground in varnish, i pt. of dammar or 
crystal paper varnish, 3 pt. of French oil varnish, 1 pt. of 
paie gold size, and i pt. of American turpentine. In each 



case, should the enamel become thick, thin down with 
more turpentine. To prepare white enamel success- 
fully always pi-oeure the palest and most durable vai-- 
nishes. When applying-enamel the undercoats should be 
perfectly solid and free from inequalities, otherwise the 
resulting work will appear Irregular and patchy. The 
best methods of preparin g the undercoats is to Supply two 
coats of zinc white or white-lead ground in turpentine, 
adding a little oil to bind it, and flatting down each 
coat until a. solid foundation is obtained, which will give 
the enamelled , work a pure white appearance when 
finished. 

Indian Kattle.— The following des'qribes howtomalfe 
an Indian rattle for amusing a baby. Hindoo mothers 
hang one up for their child to kick at, and when the rattle 
is shaken, the egg-shaped balls bob about and the noise 
is like the clucking of a hen to her chicks. Apiece of hard 
wood IJin. thick Is turned to a shape like that of the 
cover of an old-fashioned earthenware jar and Tin. in 
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diameter; see Fig. 1. Take the wood off the lathe, and 
on the flat side mark circles with radii of I in., 2 in., 
and Sin. respectively; Then step round these circles 
with their own radii, marking them off as shown in Fig. 2. 
Kow turn up nineteen egg-shaped pieces about liin. by 
I in., and bore holes through their lengths for elastic 
cords. Take one egg, thread it on and knot the elastic, 
and cut off 6 in. of it, putting it through the centre of the 
disc and fastening. Cut six lengths of-5 in., threadle the 
eggs, and put them on the small circle, and proceed simi- 
larly with the next six eggs, making the' elastic for those 
'4in. long, another six being kept 3 in. long. When in 
position the eggs form "a, sort of inverted cone. A cord 
is fastened to the top, and the whole is suspended over 
the cot so that the baby can kick it. The addition of a 
toy bell to each cord would make it more musical, but 
would not be strictly Indian in character. Rattles made 
in India are generally painted in brilliant colours such 
as vermilion, with yellow lines on the eggs. 

Welding Channel Tyres.— To weld channel tyres 
properly a special forge is required. Such a forge is 
described and illustrated on p. 169, ; Series II. Of 
course, for different shaped channels, top and bottom 
tools to match would be necessary. In the absence 
of such a forge it is possible to use an ordinary forge by 
simply flattening out the ends of the tyre bar and then 
welding up in the usual way, working the flanges bac^ 
to shape again by using top and bottom tools as 
described in the reply referred to above. For welding, 
flux is not necessary, a clean Are and some sharp whits 
sand being found suificient. 
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Heating Value of Range Boilers.— The effective- 
ness ol range boilers lu heating water depends upon the 
area and disposition of the heating surface. For a given 
position in relation to the Are the greater area has the 
greater general eSectiveness, while the surface nearest 
to the incandescent fuel has greater effectiveness 
than the surface farther removed. A block boiler 
having say li sq. ft. of heating surface would have about 
I ft. in the fire, 4 ft. in the flue under the boiler, and i ft. 
in the flue up the back. The relative effectiveness of 
these surfaces is about 10, 6, and 4; in other words, the 
front surface against the incandescent fuel is of double 
effectiveness to the average of the remainder. The 
surface of the tubular boiler is wholly of this best kind, 
and every foot of surface of the boiler is one-and-a-half 
times as effective as an average foot in a block boiler. 
The total effectiveness of a boiler therefore depends on 
the surface. If ablockboiler could be provided with about 
double the heating surface possessed by a tubular boiler 
(which, however, is unlikely), the block boiler would be 
the more effective of the two. But the tubular boiler 
has in the boot boiler a more powerful competitor than 
the block boiler. 

Screw Attachment for Extending Dining Table.— 

The accompanying illustrations show a screw attach- 
ment used for extending dining-room tables. Fig. 1 
shows a part sectional view through the table and 
elevation of the screw arrangement; Fig. 2 is a plan. 
One end of the screw works in a collar as shown at A 



work no mischief. Heated air (heated by stoves, not hou 
water) is not used to any great extent. This mode of heatr 
Ing is moderately cheap, but many people do not like the 
hot air because of its occasional dryness. This largely 
depends on how the apparatus is ereetel and afterwards 
used. Air that is warmed by passing over heated iron 
is rendered disagreeably dry (1) if the iron attains a 
high temperature, and (2) if water pans to furnish the 
air with moisture are not provided. But when the 
apparatus is properly attended to, and the bad condi- 
tions referred to above are prevented, this mode of 
heating is not to be condemned. Perhaps the greatest 
drawback to heated air is the trouble caused by 
surveyors and lire-insurance agents, who do not look 
kindly on this mode of heating. Heated air does not 
possess advantages over hot water or steam as a 
beating agent. 

Cleaning Copper Urn.— Rub the urn with a mixture 
of fine ground crocus powder arid best sweet oil ; use a 
brush for the ornamental portions. Polish off with a 
dolly used on a lathe and dry crocus powder, i 

Ventilation Pipe on Sink Trap.— The accompanying 
illustration shows the proper position of the ventilating 
pipe on a lead syphon trap under a sink, and also the 
manner of making the joint. Many men, whenever 
possible, fix the vent pipe on the crown of the trap. ' But 
this plan is- very objectionable, because in a tew weeks 
the pipe becomes choked. As shown in the illustration, 
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(Fig. 2), through which the screw projects, having a 
square end so that the handle can fit on it. At the other 
end of the screw is shown the box through which it works 
(see B, Pig. 2) ; C (Pigs. 1 and 2) is the barrel, one end 
being attached to B ; the .other end D is sometimes let 
into the rail of the table as indicated. Enlarged con- 
ventional views of A and B are given at Pigs. 3 and 4. 
The end D (Figs. 1 and 2) is let into the end rail. These 
screws can be obtained from any cabinet ironmonger. 

Heating Building by Steam, Hot Air, or Hot 

Water.— Private residences are preferably heated by hot 
water, and even for huge business places, stores, buildings 
and the lilie, hot water is largely used, the fires being 
kept going night and day so that frost is defied. A hot- 
water apparatus Is more easily regulated than any 
other, and the temperature of the rooms can be raised 
or lowered as desired. But hot - water work, when 
properly done, is the most expensive plant to instal, 
although the most economical in the end. Steam, on 
the other hand, is always at one temperature (in this 
work) and is objectionable to thisextent, that for half 
the cold season, lull heat is undesirable and un- 
necessary,' and the consumption of fuel is greater than 
the weather requires. But steam plant is moderately 
feheap to erect, and compared with water is very quick 
In heating up. This is an advantage in places where the 
fire is not kept alight continuously; and, of course, 
steam pipes being empty of water when cold, frost can 



Ventilation Pipe on Sink Trap. 

the waste water passes the, end of the pipe but cannot 
fiow "up the pipe. Furtlier, whichever way the air 
currents are passing (which is upwards when no water 
is flowing through the waste pipe, and downwards when 
the sink is being emptied) no sharp turns exist to retard 
the velocity of the flow of air. 

Determining I<ifting Power of Balloon. — The 

weight that the balloon wUl carry may be deter- 
mined by experiment. Fill a small balloon with hydrogen 
gas, attach a light car to the balloon, and pour 
shot into the car until the balloon will only just rise 
from the ground. Weigh the balloon and car when 
empty, together with the shot, or the shot alone if only 
the useful weight that the balloon will lift is requii-ed. 

Imitation Motherof-Pearl for Cycle Frames.— 

One method of producing imitation mother-of-pearl 
-embellishments on cycles that ai*e to have a stove 
enamel finish is as follows. The frame is given a 
coat of priming, stoved, and flatted down. The second 
coat is white ; this is also stoved and flatted down. The 
blue and green tints are put on side by side, and drawn 
out with a dry camel-hair brush,- leaving spaces of 
white, and again stoved. Cut up with black enamel 
into irregular squares, diamonds, dots, etc., and stove. 
Another method is to procure some scrap mother-of- 
pearl from a pearl button factory. Give the frame a 
thick coat of enamel, stick the pearl scrap, which must 
be very small, on the enamel in any suitable shapes, 
and stove. Continue to coal and stove until the pearl 
is covered. Flat down with wet pumice powder until 
the pearl is level with the surface of the enamel. Give a 
coat of finishing enamel, flat down, and polish with dry 
rottenstone. 
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tendering Gelatine Tough and Elastic— To render 
gelatine tough and elastic, mix with it a material that will 
hold a certain portion of water, so that the. gelatine 

, does not become dry. Perhaps the best materials for 
this purpose are glycerine and treacle. The proportions 
to be used will have to be found hy experiment, hut the 
quantities given below will serve as guides. Take lib. 
of glue or gelatine, add just sulBcient water to cover it, 
allow to stand overnight, then melt down by a gentle 
heat an^ stir in J lb. of glycerine, or lib. of glue treated 
as above and ^Ib. of treacle. In using these mixtures 
there is a drawback, from the fact that in a damp place 
they absorb moisture/and become sticky; to obviate 

I this, add i oz. of bichromate of potash. The bichromate 
of potash, under the influence of light, renders gelatine 
insoluble. 

Inserting Wrest-pins and Hitch-pins in Piano.— 

When inserting pins in a piano, it is, of course, necessary 
that all the holes of a series should be bored at a certain 
angle ; the holes in the wrest-plauk are bored in such a 
' way that the pins will incline slightlyi upwards, the 
holes in the bent side and bottom plate for. hitch-pins 
ir(cline downwards, and the holes for bridge-pins are 
bored at an angle that will best resist sideway strain . 
A carpenter's ordinary brace stock 'will be found ver.y 
inconvenient for making the end holes. A drill stock 



a carpenter's ordinai-y long twist bit. For 'sci'ews, two 
bits of different size should be used, the larger bit to 
bore the hole halt the depth, the other bit not quite the 
depth of the screw ; this will enable the screw to gain a 
firmer grip. The holes should be countersunk to allow 
the screw neads to fit In level with the face of the planks, 
unless mushroom-head screws are used with brass 
collars ; in this case, coun tersunk holes are not required ; 
the screws are turned home with a screwdriver bit fitted 
into a brace stock. .If bolts are used, the holes are bored 
right through ; in either case, care should be taken that 
the screws or bolts are so placed that they pass through 
or grip into the bracings. 

Setting out Tennis Court.— A tennis court for the 
single-handed game (one player against one) is shown 
In Fig. 1 : whilst a tennis court lor the three- or 
four-handed game Is shown in Fig. 2. For the single- 
handed game the court is 27 ft. wide and 78 ft. long, and 
is divided across the middle by a net, the ends of which 
are attached to the tops of posts A A (see Figi 1) , which 
staud 3 ft. outside the court on each side ; the height of 
the net is 3 ft. 6 in. at the posts and 3 ft. at the centre. 
At each end of the court, parallel to the net, and at a 
distance of 39 ft from it, are drawn the base lines CD 
Er, the extremities of which are connected by the side 
lines C E and D F. Half way between the side lines, and 
parallel to them,, is drawn the half -court line GH, 
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Fig. I 
BnU Stocli and Bow for Pianoforte Makers, 

and drill bow (see Figs. 1 ^nd 2) Will be a much niorS 
convenient tool and less tiring to the worker ; the Whole 
series represents nearly one thousand holes. The holes 
for the wrest-pins are made with a good quality quill 
bit ; its size must correspond with the pins that will be 
xised. As the sizes of the pins vary, it is advisable, to 
experllnent on a spare bit of beech before boring the 
holes i all should be a true lit, and fairly tight. The 
quill bit should fit direct into the. stock, and, to ensure 
tne holes being bored of a unitoi-m depth, the bit 
should be run through a piece of 1-in. dowel rod endwise, 
one end to butt against the stocky and the other end 
being cut so as to leave sufficient of the bit free for 
boring to the required depths To enable drills to be 
used In the same stock it is furnished with extra iron 
pads or chucks; one end fits into the stock similarly to the 
quUl bit, the other end being furnished withjaws to hold 
th6 bits ; these are secured by a set-screw. The drill bow 
is of lance wood 2 ft. 9 in. long, | in. wide at one end, i in. 
at the tip, and Jin. thick ; 6 in. of the wider end has an 
extra thickness planted on each side, and is then' 
shaped into handle form. At J in. from the handle and 
tip, holes are bored through which to pass a length of 
gut as used on violoncellos j the. ends of the gut are 
secured by tying into kaote. The gut should be 
sutBciently long to enable it to be passed round the 
grooved part of the stock once and bend the bow 
Bulliclent to give clearance as it is worked to and fi'o. 
Drill bows can be bought made of iron, and are extremely 
useful for the smaller holes, but are apt to strain the 
wrist if used for th.e larger holes. Holes lor the 
insertion of screws or uolts in wrest-planka are bored by 
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Setting Out Tennis Court. 



dividing the space on each side of the net into two 
etiual parts called the right- and left-hand courts. On 
each side of the net, at a distance of 21ft. from it and 
parallel to it, are drawn the service lines X X Y ¥. In the 
three- or four-handed game the court is 36 ft. in width. 
Within the side-lines, at a distance of 44 ft. from them 
and parallel to them, are drawn the service lines IK and 
IiM. The service lines are not drawn beyond the points 
I( Ii, K, and M towards the sidle lines. In other respects 
the court is similar to that lor the single-handed game 
as illustrated by Fig. 1. 

Position of Load Water-line In Boats, etc.— In 
boats the load water-line is not usually taken into 
account. In yachts and launches it is usually the line 
about which the proiile is designed; then when the 
designer has determined roughly the weights of hull, 
stores, machinery, etc. etc., he decides on the amount 
of displacement that will be required. Experience 
teaches what lines upon given dimensions will give the 
bestresuLts. In acargoshipitlspreciselythesame,only 
the quantity of cargo required has to be taken into 
account as well as the other weights. With an existing 
craft aground, to determine the probable load-line the 
calculation s are somewhat complex ; the shape of the craft 
has to be taken off, the displacement worked out to an 
approximate line, and the weight determined either 
by calculation or on the balance principle ; then, as 
the displacement must agi-ee with the weight of the 
craft and her equipment, so the approximate lcw-d» 
line is shifted until the displacement and weights 
coincide. 
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Removlns: Oil Stains from Book Cover.— It is con- 
sidered rather a hopeless task to attempt to remove 
oil stains from a hook cover, though the following 
method may be tried. Make up a pad ot a few pieces 
of good blotting-paper, Lay this over the stain, and 
press on it a hot flat iron. Continue this treatment for 
some time, occasionally lifting the blotting-paper to 
examine the spot. Care must be taken that the heat 
from the iron does not injure the cover. Now make a 
small pad of cotton- wool, well soak it with benzine (pro- 
cured from a chemist) .and^iththis wash t h e entire oo ver, 
taking care not to rub or to apply the benzine in patches. 
Let the washing be done with bi-oad, swift strokes from 
side to side of the cover, and from top to bottom. When 
washed, allow to dry thoroughly. When the benzine is 
applied, the cover will probably look black, or very 
much darker than it was originally, but this will pass 
away, and with it possibly the oil stain. When using 
benzine, keep it well away from artificial light or flre, 
as it is highly inflammable. Use it in a cool room in 
davliffht. After the cover has become dry, it can be 
■washed again and again. 

Threading Curved-needle Sewing Machine.— Fig. 1 

Represents the moving arm of a curved-needle sewing 
machine. Place a reel of cotton (No. 40) on the spool 
wire at the rear ot the machine, draw the cotton into 
the thread check A, around the tension pulley B in the 
direction indicated by the arrow, thence through the 
eyelet C to the hole D, and through the needle eye E 




Tlireadmg the Curved-needle 
Sewing Machine. 



Fig. 2 



from left to right. Pig. 2 shows the threading of the i 
under cotton. Place a, bobbin on the long winder 
spindle, and wind the bobbin fairly full of No. 4U or 
No. 50 cotton ; then remove the ring slide, and place the 
bobbin into the cavity of the hook, allowing the cotton 
to draw from the rear toward the front, as indicated by 
the arrow.- Bring up the ring slide as close as the stop- 
screw will alloWi and tighten the set-screw. To begin 
sewing, raise the presser foot and place the goods to be 
stitched on the cloth-plate, drop tne presser foot, hold 
the upper and lower threads in the right hand, and com- 
mence to sew by turning the cam wheel from the 
machinist. 

Thermometer.— To make a thermometer, some know- 
ledge of glass-blowing is needed. Presuming that the tube 
has been obtained, the following is the method adopted 
for excluding the air, filling with mercury, and sealing 
the end. The common mercurial thermometer consists 
of a glass tube of uniform bore, terminating in a hollow 
bulb. By holding the bulb over thfe flame of a spirit 
lamp, a considerable portion of air is expelled from the 
bulb and tube; and the open end of the tube being 
immersed in a cUp of mercury, as the air within the 
tube "and bulb condenses, the external atmospheric 
pressure drives a portion of mercury in to flU the space. 
A paper funnel is next tied round the open end of the 
tube and filled with mercury. Then the mercury already 
in the bulb is boiled over a spirit lamp, with the result 
that the whole of the air remaining in the tube is soon 
expelled and its place taken by mercurial vapour. The 
instrument being again allowed to cool, thei mercurial 
vapour is presently condensed, and its place supplied by 
mercury driven down the funnel. The process is 



continued till both bulb and tube are completely 
filled with mercury. Lastly, when the mercur.y has 
cooled down nearly to the highest temperature intended 
to be measured by the instrument, the end of the tube, 
hitherto open, must be perfectly sealed by means of the 
blowpipe. As the mercury afterwards continues to cool, 
it will be considerably condensed, and, sinking down, 
will leave a vacuum in the upper part of the tube. The 
thermometer has now to be graduated, and for this pur- 
pose it must first be immersed in melted snow. When 
the mercury has sunk as low as it will go, a graduation 
must be marked opposite the extremity of the mercurial 
column for the freezing point. The thermometer is 
next immersed in the vapour of water, boiling under a 
given atmospheric pressure. When the mercury is again 
stationary another graduation must be marked opposite 
the extremity of the mercurial column for the boiling 
point. The distance between these two graduations is 
then divided into a number ot equal parts, and divisions 
of the same extent are marked in both directions to the 
extremities of the tube. The instrument will then be 
completely graduated, and may be mounted in any way 
desired. 

Spring Cushion.— To make a spring cushion, bend 
some fin. round iron to the shape as shown Fig. 1; 
either lap the joints one over the other to preserve the 
correct outline, or have them welded. If desired, 1-in. 
cane can be used instead of the iron, but it is more 
ditBoult to work to the correct sweep. Tw6 frames, one 




Spring' Cushion. 

each for top and bottom, will be required ; ei'oss-web 
these with good grey webbing, which must be lapped 
over the iron or cane, and sewn fast. Sew the springs 
to the webbing by the top and bottom coils. Press the 
two frames down until the springs are compressed about 
one-third their length; then lash the two frames to- 

g ether all round the edges with laid cord (see Fig. 2) . 
over the top and borders with hessian, and stuff up on 
this. The covers will require welting and piping at the 
front at least, and any tufting can be tied up before the 
bottom ia underlined with black Forfar, which is turned 
in at the edges and stitched fast. If the cushion is 
stuffed all round the borders, make the frames about 
lin. smaller than the finished size. For plain borders 
and stuffed front, net measurements will have to be 
taken ; the slight swell at the front will be an advan- 
tage. 

Purifying Bed Feathers.— Baking is only possible 
for Ahicken and turkey feathers. The feathers ot all 
aquatic birds require other and more delicate treatment 
to get rid ot the greasy impurities, and if used after 
■ merely baking may give off an unpleasant odour later. lu 
the absence of proper purifying and teasing machinery 
the following method can be adopted. Maue up a bath 
of 12 gal. of cold water, and in this dissolve 2 lb. of alum, 
21b. of cream ot tartar, and 1 lb. of washing soda. Place 
the feathers in this and allow to stand for three days, 
then wash them in clean water. Now make a bath of 
3oz. of chloride of lime and cold water. Place the 
feathers in this tor a few hours, then rinse, in clean 
water and dry on a wire grid. It would be an advantage 
to run the feathers through a wlllowing machine before 
again making them up. 
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Detecting Carbonic Acid in Atmosphere of Room. 

—A method by which the presence ot carbonic a<;id gas 
in a room can he detected is the following. Pill a large 
wide-mouthed bottle (a pickle bottle for instance 
answers very well) with water, and carry the bottle of 
water into the room the air of which is to be examined. 
Invert the bottle so that the water may run out 
into a basin or bucket, and the bottle will then 
be filled with the air ot the room. Now pour into 
the bottle a little clear lime - water, shake vigor- 
ously, and the lime-water wUl become turbid owing 
to the formation of carbonate of lime. A saucer filled 
with lime-water placed In the room- would, In' a short 
time, become covered with a pellicle ot carbonate of 
lime. These results would be obtained with iili- taken 
from any situation, because carbonic acid is a normal 
constituent of the atmosphere, being present to the 
extent ot i parts In 10,000 ; only when carbonic acid is 
present in excess does air become vitiated. In living 
rooms the carbonic acid may increase to 6 or even B 
parts per 10,000, but the rooms then feel stuffy. The 
comparison between a pure air and a vitiated air is 
found by a quantitative determination of the carbonic 
acid. 

Converting Rebate Plane to Side Fllliater Plane. 

— To convert an ordinary li-ln. rebate plane Into a 
side fillister plane to make rebates of any width, all that 
is necessary is to box out a fence ot hard wood, pre- 
ferably birch, and screw it on the plane as shown 
at A (Kg. 1). If a left-hapd plane is rectiilred, screw it 
on the other side as shown in Fig. 2, and to alter the 




Converting Rebate Plane to Side Fillister Plane. 

width of the rebate insert a strip of birch of the 
necessary width between the fence and the plane as 
shown at B. 

Chippendale Furniture.— The name "Chippendale" 
is derived from Thomas Chippendale, a London cabinet- 
maker and wood carver, who in 1764 published designs 
for furniture. He professed to draw his inspiratlonirom 
the then prevalent French fashion, but shows a greater 
tendency to follow architectural lines. The material 
used by him was almost invariably mahogany. The 
characteristics of this furniture are sound workman- 
ship, elegance, and delicate carving. Perhaps mahog- 
any chair backs, somewhat architectural in design, 
are the most typical Chippendale' ordinarily to be 
met with. The strapwork mahogany chair backs, so 
frequently confounded with Chippendale, are rather 
to be attributed to the Influence of Heppelwhite, whose 
designs lor furniture were not published till 1789. 

Resetting 'Wrest-plank of Piano.— 'Wrest-planks In- 
serted in pianos are glued and tightly cramped into 
proper position before screws or bolts are put In. If- 
both gluelngs'and screws give way owing to the exces- 
sive strain ot the wires, before the plank will return to 
its former position this strain must be released by 
slacking out the wires, and it is ddubtful whether 
a really sound job will result from merely inseriing 
bolts In place of the screws. The correct plan ot pro- 
cedure would be to slack out the wires and remove the 
top capping (a thin board glued on top of the plank) ; 
this will be destroyed by removal, and must afterwards 
be replaced. The defective joint thus exposed to view 
should be freed from old glue, chips, and shavings, and 
two wedges should next be driven in to open the joint at 
least i In., and on e^ch side of this joint, and extending 
the whole length of the. Instrument, two narrow slips 
of wood should be fixed by fine brads, to form a channel. 



Hot glue is run into the channel, and Is then worked 
well into the joint by means of a table knife with a long 
thin blade, which has been warmed by dipping into hot 
water. A powerful cramp should be fixed at the middle 
of the plank, a block ot wood being put against the face 
ot the plank first. The wedges being removed, the 
cramp is tightened up, two extra wedges Being placed on 
each side. All the wedges are tightened up, fetching out 
thereby as much glue as possible. Allow the piece to 
stand In the cramps at least twenty-four hours, and as 
these are removed, bore holes right through where the 
screws were formerly inserted, and put bolts through' in 
their places with washers under the nuts. The slips 
forming the glue channel may now be removed, the 
surface levelled and freed from glue, and a new capping 
put on. The instrument will require to be tuned 
several times before the wires will settle to their normal 
position ; at least three days should be allowed for the 
glue to harden before tuning is attempted. 

Altering Gas Burner of Blowpipe.— If only a 
small blowpipe jet is required the supply of gas might 
be much restricted by reducing the size of the swivelling 
pipe ot the blowpipe to about one -half Its present 
dianieter. If, however, a good sized blowpipe flame is 
required, the better plan would be to tighten up 
the screw on top of the swing joint sp that it could not 
move, and to drill a hole right through It from the back, 
and this could be tapped. A smaller pipe screwed one 
end could be inserted from the free end of the larger 
pipe and screwed into the tapped hole ; the two con- 
centric pipes should then be cut off to the same length 
(see Fig. 1). Care must be taken that the gas can get 
to the outside of the^ Inner pipe. A rubber tube affixed 
to the back end of the inner pipe can be used to blow 
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through, when an excellent flame will be obtained. It 
the fitting is preferred to swivel as at present a pipe 
could be inserted as shown in Pig. 2, and this would 
have the same effect. It should be remembered that 
gas requires for its complete combustion five and a, halt 
times its volume ot air, and in ordinary Bunsen or 
atmospheric burners the quantity of air supplied 
through the side holes should be 2-3 times the volume 
ot the gas, the remaining 3'2 volumes being supplied by 
the air around the flame. In the blowpipe nearly the 
whole 5'S volumes of air are supplied by the blowing.' 

Incense;-^The Ingredients for incense vary with the 
makers, but the following may be taken aa examples. 
(a) Powdered sandal wood 41b., powdered cascarllla bark 
21b., gum benzoin 21b., vit.ivert ilb., nitre i lb., and musk 
1 gr. Mix the ingredients thoroughly. (6) "Wood char- 
coal 2 lb., gum benzoin IJ lb., vanilla, tolu balsam, and 
cloves 4 lb. of each, sandal wood oil i oz., neroll oil i oz., 
and nitre 3 oz. Powder the solid Ingredients and mix • 
well. 

Effect of Temperature on Iiength o.. Tie-rod.— 

The range ot temperature in England between the 
extremes of summer and winter may be looked upon 
as causing a variation of i In. per 100 ft. in the length of 
an exposed iron rod, bar, or girder. Therefore a tie-rod 
40 ft. long hidden in the floors of the Interior of a build- 
ing would vary considerably less than two-tenths of an 
inch, probably not more than one-tenth, and if tight- 
ened up in the summer the tendency to contract in 
the winter would be taken up by a slightly increased 
tensile stress in the rod, so that no movement of the 
walls need take place. In the case ot a flank wall, 
where tie-rods cannot be. carried thnough the opposite 
party wall, the Tods may sometimes be carried 
diagonally to front and back wall respectively, near 
the junction with the party wall. The end of a tie-rod 
should be jnmped-up by the smith so that a larger 
thread may be put on, a 1-in. rod with a H-in. screwed 
end will be Increased In strength 40 per cent, over a 1-in 
rod with a I-ln. screwed end, because the full diameter 
ot the rod will be utilised. 
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Mixing Beeswax with Liquid Starch. ^ Verhaps 
the best way of incorporating beeswax alone with 
liquid starch is to prepare a Tery stiff paste by mixing 

1 part of dry starch with 5 parts of water and boiling 
while stirring. The beeswax should be melted in a 
separate pan and poured very slowly into the paste while 
it is being stirred vigorously. The stirring should be 
continued until the mass is nearly cold in order to pre- 
vent the beeswax separating in lumps and lieep it as an 
emulsion in the starch. The starch may afterwards be 
mixed with wai-m water, but the temperature should not 
be allowed to rise above 113° F. oi" the beeswax will melt 
and come to the surface. An emulsion of beeswax could 
be made by using pearlash, but this might possibly 
injure the size. Beeswax is not easy to incorporate in 
this way, hence ,1apan wax and paratHn are used. 

/Trousers Press.— The drawings show a trousers press 

2 ft. 6 in. long by 1 ft. wide, When tightening up some 
of these presses, more pressure is sometimes brought 
to bear on the outside than on the inside ; this can be 
obviated by tapering the ledges towards each end, thus 
leaving them thicker in the middle and curved on their 
side next to the board, as shown at Fig. 2. For making 
the press, hardwood is to be preferred, but tine may be 
used for the boards, and mahogany, beech, oak, or any 




up the flatting (white-lead broken up in turpentine) 
with a little oil to bin4 it and keep it open for working. 
The flatting should be either a little lighter or deeper 
than the oil ground.for as the iiatting when wet has the 
same gloss as the colour on the celling, it is difBcuit to 
see whether the work is all covered. The edges of the- 
flatting must not be allowed to set, or the ceiling will 
look streaky and glossy In places. As the colour is put 
on it must be stippled over with a dry brush or a stippler, 
to get the surface uniform. Work with the scaffold 
across the light and not in the direction of the light 
entering the room. 

Carbolic Floor Varnish.— The following is a simple- 
sanitary floor varnish and stain combined. JJissolve 2Va. 
of orange shellao and 31b. of gum sandaraoh in Igal. of 
methylated spirit by agitating at intervals, afterwards 
well stirring ii^to it a few drops of carbolic acid. This 
varnish may be applied colourless, or coloured by 
adding, in variable propoi'tions, vandyke brown and oak 
stain for light and dark oak, walnut, etc. For mahogany, 
add bismarck brown. Other colours may be prepared 
by adding aniline dyes, soluble in spirit. Apply the- 
varnish quickly and evenly, two coats being necessary. 
It dries hard, with an excellent gloss, in a few minutes, 
and is an excellent disinfectant. 

Making Square Iron Boxes.— For a box, which is 
made of 2-in. by J-in. section iron to an inside measure- 
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similar hardwood for the ledges. The boards should be 
^in. thick, and the ledges Jin. in the middle, tapering to 
|in. at each end, and about 3 in. wide. It will be advis- 
able to screw the boards and ledges together. For the 
tightening arrangement, bolts about Hn. long by J-in. to 
fin. in diameter, with wing nuts, .should be used, a good 
plan being to have washers next to the head of the bolts 
and under the nuts. To prevent the washers under the 
nuts becoming lost, they should be countersunk and 
secured by a couple of screws to the ledge. 

Petroleum Jelly.— To make petroleum jelly melt 1 part 
of paraffin wax in a pan, and stir in 5 parts of a heavy 
mineral lubricating oil. Stirring should be continued 
till the mass is nearly cold. Ordinary petroleum jelly 
is made from yellow wax and oil, but a white kind may 
be obtained from white wax and a very pale-coloured 
oil. 

Painting Ceiling in Flatted Oil.— For painting a dis- 
tempered and cracked ceiling in flatted oil, first wash oft 
the old distemper, and remove and make good any loose 
parts. Repair the cracks -with plaster or Keene s 
cement, and cover the celling with lining paper, care 
being taken to make the paper good at the joints with- 
out lapping, or the edges wUl show. The ceiling should 
be sized previous to putting on the paper, which, when 
up, should also be sized. When thoroughly dry give 
two coats of paint mixed with a little more oil in it than 
turpentine (such as is used for pi-iming new wood), 
which should be tinted to the tone that it is Intended to 
finish the ceiUng. 'For the second coat a little more 
turpentine might be added to the paint. If after the 
second coat the celling looks patchy— that is, dead in 
some places and glossy in others-apply a third coat of 
paint, W^hen.the colour is dry, but not too hard, mix 



Making Square Iron Boxesw 

ment of 4 in. square, take an 18i-in. length of iron j it 
the measure is 4in. square outside, cut off the plate 
17 in. long. For a box Siin. square Inside, made of 3-in. 
by 1-in. stuff, cut off the iron 24fin. long ; if 51 in. square 
outside, cut off 23 in. When making the boxes, first 
thicken the ends by jumping up, then form the two 
bottom corners as in the Illustration, scarf the ends, 
bend them over, as shown by dotted lines, and weld up on 
the beak iron ; then form the other corners by working 
up on a mandril of the size of the inside measurement. 

Fainting on Keene's Cement.— KeeUe'scement should 
not be left more than twenty-four hours before being 
painted, though twelve hours is better. Either water 
from the atmosphere condenses on the surface of the 
cernent, or water from the atmosphere is absorbed by 
the surface- layer of the cement, or water comes to the 
surface from the inner layers of material, with ttie 
result that the paint runs. 

Covering Draught Screen.— Flax sheeting for cover- 
ing a draught screen should ibe thoroughly wetted with 
cold water and stretched tight and even on the frames. 
Always commence tacking in the centre and work to 
the corners, the tacks being afterwards hidden witii 
a coloured gimp or leather banding with brass studs. 
The sheeting could be primed and painted in oils or 
distemper, or appliqu6 ornaments of compressed pulp, 
carton-pierre, or gesso work, could be glued on and 
afterwards gilded or coloured. Flax sheeting can be 
purchased 31 in., 36 in., and 51 in. wide. American 
leather is also a good material tor covering screens, 
being wa8ha,ble and durable, but it sliould be warmed 
.before a fire before laying to prevent cracking. It allows 
the leather to expand a little, and the subsequent con- 
traction on cooling makes a tight job. Japanese 
leather paper, Lincrusta Walton, printed sateens, 
silks, etc., are all suitable screen coverings. No ad- 
vantage would'be gained by using three-ply wood panels 
except in the very thinnest stuff. The panels would 
look well if fretted and backed with soft fabric. In 
order to make the frame harmonise with the panels the 
stiles should be decorated with chamfers or beaded, 
with a fretted pediment to match and turnedfluials. 



80 



Cyclopaedia of Mechanics. 



Bleachtnig Horsehair.— If white horsehair is re- 
quired, the whitest obtainable should be chosen and 
bleached. First it should be thoroughly washed in hot 
soap and water, then passed through not clean water 
and allowed to soak overnight in a bath of hydrogen 
peroxide rendej'ed alkaline by ammonia ; it should then 
be a«ain put through clean water and slowly dried. 
Yellow and grey hair may be bleached in the same 
way, but they will not give a dead white. 

Breeding Cage for Canaries.— Figs. 1 and 2 are front 
and side elevations respectively of a double breeding cage 
3ft. long and 1ft. Sin. high. The wirework fronts aie 
omitted, as it is preferable to buy these i-eady made. 
The cage is divided in the centre by a partition that 
may be made to slide in from the back. Mahogany, 
•walnut, or oak may be used for the woodwork forming 
the front and outer portions of the cage. Fig. 3 shows 




seams should be caulked with cotton or oakum and well 
coated with pitch j the sides should be similarly treated 
for about 3in. up. A piece of wood, about IJin. by lin„ 
nailed along the centre line to form a keel will prevent 
the bottom planking getting chafed. Seats can be fitted. 

Painting Interior of Vapour Bath.— Paint for the 
inside of a vapour bath should be non-poisonous 
and should dry extremely hard. First apply two 
coats made by mixing 31b. of zinc white ground in oil 
with equal quantities of turpentine and boiled oil, adding 
a little gold size as a drier. Allow the flrirt coat to 
dry thoronghly before applying the second, then give a 
finishing coat made by mixing together 5 lb. of zinc 
white ground in turps with 2 pt. of the best carriage 
varnish and i pt. of Japan gold size. Allow seven day? 
for hardening before using the bath. The above pre- 
paration will dry hard with an enamel surface and 
remain unaffected; by the steam. Zinc white is non- 
poisonous. 

Iiime Concrete Floor. — Assuming that the floor is 
to be laid on earth, the cinders should be riddled through 
an i-ih. mesh, throwing away all the fine dust that 
passes through the sieve. Tne lime should be blue ^ 
lias lime, ground fine, and unslaked; the lime can be 
purchased in bags from the makers, like Portland cement, 
and the most suitable lime is obtained from Barrow-on- 
Soar, Eugby, and Lyme Eegis. Pure or fat lime is 
unsuitable. Clean sharp sand, free from all earthy 
matter, will also be required. Prepare gauge boxes for 
measuring the materials, then on a wooden mixing-floor 
make a heap of four measures of cinders, one measure of 
sand, and one measure of lime. Tui-n the heap over 
twice with a spade to ensure a thorough mixing of the 
ingredients. Now make a cavity in the middle of the 
heap and add water fi"om a rose, not from a bucket, turn- 
ing the heap over from the edges into the middle. When 
the materials are all thoroughly wetted, but not sloppy, 
turn them over a second time and the concrete is ready 
for spreading. As the concrete is laid it should be well 
beaten down with a flat-faced punner. About 20 gal. of 
water will be required for each cubic yard of concrete. 
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FIG 3 
Breeding Cage for Canaries. 




an enlarged section through the drawer at the bottom 
of the cage. The front is moulded as at A, and the back 
of the drawer is shown at B. Fig. i is an enlarged detail 
of one of the pilasters, with a portion of the top mould- 
ing. The ovolo moulding, with the egg-and-tongue 
enrichment, may be bought ready prepared, either in 
pressed or machine carved wood. Fig. 5 gives a sectional 
pla,n through the pilaster. The pediments over the 
centre of both divisions of the cage may be filled in 
with fretwork, as shown in Fig. 1, or may be carved. 

Building Small Punt.— Below are instructions on 
building a small punt in which cheapness, lightness, and 
very little draught are the three main requirements. 
For the sides, get two 1-in. i)lanks 1ft. 4 in. wide and 
lilt, long J for the ends use li-in. planks. Cut the stern- 
piece 2ft. 6 ill. long at the bottom and 3ft. 4in. at the 
top. Cut the bow-piece 1ft. lopg at the bottom and 
1ft. Sin. at the top, then cut a centre-piece 1ft. wide, 
3ft. im. long at the bottom, and 4ft. 2iu. long at the 
top. Put these pieces in position, and nail the sides to 
them. This can be readily done by bringing the pla,nk8 
into place with a rope across them twisted by a lever. 
After the sides are seamed, true Up the bottom edges, 
and plank crosswise withf-in. planking, slightly bevel- 
ling the edges to allow for caulking the seams. The 



Before starting the work wooden pegs may be driven into 
the ground to indicate the correct level rif the floor. The 
surface should be finished with a fine skin of Portland 
cement and sand, or should be tiled. 

Drab Distemper for Walls.— For drab distemper 
for walls, melt 2 lb. of Scotch glue in 1 qt. of water. 
In another vessel mix 141b. of powdered Paris wliite 
to a thick paste with cold water, and add sufficient 
dry umber and a little yellow ochre to form a drab of 
the desired shade. Ifow stir the glue into the colouring 
matter and allow it to cool down, then add sufficient 
cold water until the required consistency is obtained, 
when the distemper is ready for use. Another method is 
to mix together lib. of common dextrin, 2oz. of alum, 
10 lb. of Paris white, i lb. of dry umber, and 2oz. of yellow 
ochre. Pass all through a fine sieve, and mix well 
together. To prepare for use, add suScient cold water 
to form a paste. Both the above recipes are easy to 
prepare, and will not rub or peel off when dry. 

Miniature Torches.— Miniature torches are made by 
wrapping round an ordinary tallow candle a piece of 
stifi' paper rendered npn-innammable by dipping in a 
strong solution of borax or alum and drying ; the paper 
does not burn, but serves as asupport to the melted tallow. 
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staining and Varnishing Rustic Work.— Here are 
brief Instructions on staining and vai-nislilng a summer- 
house that is built of oak and weather board. Stain both 
woods a dark oak by means of a water stain. To pre- 

?are the water 'stain, procure i lb. of raw sienna and 
lb. of burnt Turkey umber, ground in water, and thin 
down to the proper consistency with i pt. of liquid 
ammonia and i gal. of cold water. Apply with a brush 
In the jOrdinary way ; two coats will be necessary lor 
the white wood. Allow to dry, then give a coat of glue 
size and again* allow to dry, finally finishing oil with 
two coats of hard outside oak varnish. 

Open or Covered Reservoir for Storing Water.— 

Pig. 1 shows an unoovei-ed reservoir (with dimen- 
sions) capable of containing 12,000 gal. ; this reservoir Is 
suitable for the storage of water Intended for manufac- 
turing and irrigation purposes only. Water for domestic 
use should be stored In a covered reservoir j a suitable 
roof for Fig. 1 is shown in Fig. 2. On the top of a covered 
reservoir 1ft. to 2 ft. of earth should be placed. In order 
to keep the water cool, and ventilators should be placed 
In the corners of the arches. The walls and bottom of 
the reservoir are built in concrete, and the inner surface 
Is rendered with cement, which should be brought to a 
perfectly smooth surface with the trowel. The usual 
accessories are the Inlet and outlet, the overflow, and 
wash-out pipes. The inlet may be fixed on the most 
convenient side, about halfway up the wall, and so 



dissolve the salts and mix the two solutions. Coat the 
paper with a brush and dry quickly. Print until a 
yellow image appears, then transfer the paper to oxalic 
acid 15gr., gallic acid 120 gr., water 40 oz. Pass through 
a bath of citric acid 1 in 80 and wash for half an hour. 
In order to obtain light blue lines on a paler blue 
ground, coat any well-sized paper with oxalic aoid 1 part, 
ferric chloride 2 parts, water 10 parts. Develop in a 20- 
per-cent. solution of potassium ferroe,vanide, wash well. 
Immerse in 3-per-cent. hydrochloric acid, and rinse. 

Restringing Tennis Racket. — For restringing a 
tennis i-aoket, if the old strings are not available 
for use, procure new gut, though the old gut msvy be 
softened by steaming. If the strings have not been re- 
moved, careful note should be takenotthe method adopted 
of working from vertical to horizontal, the starting point, 
whether single or double strings, and also that they 
overlap each other alternately. The tools required are 
a small hammer, a piece of }-in. round rod of hard wood, 
one end of which has been cut flat and a piece of cloth or 
leather glued on for use as a strainer, and a quantity of 
hardwood pegs about 2 in. long, tapered from i in; at the 
point to a size that will .just fit the holes already bored in 
the frame. Re-thread the new gut as originally done, 
secure one end by tying a knot, and pass through tlie oppo- 
site hole. Give a couple of turns around the rod strainer, 
putting the covered end on the frame, gently strain the 
gut till it has acquired the requisite tension, then drive 




Open or Covered Reservoir. 



arranged that the inflowing water may be shut off or 
diverted from the reservoir when it is being repaired or 
washed out. The outlet should be placed a tew inches 
above the level of the -floor, in order to allow any sedi- 
ment to remain undisturbed. The mouth of the outlet 
should be covered with a tinned copper strainer. The 
supply is sometimes taken by a floating pipe which 
permits the water to be drawn from a little below the 
surface, the clearest portion of the water in a reservoir 
being near the surface. The outlet should be controlled 
by a sluice- valve fixed under the reservoir and worked 
from above by a wheel and spindle. The overflow con- 
sists of a vertical pipe (with an outlet at the base) 
carried up from the floor of the reservoir, having a bell- 
month for receiving the overflow i the inlet at the base 
is controlled by a valve that acts as a wash-out pipe. 
The mouth of the wash-out pipe should be situated a,t 
the lowest point of the floor of the reservoir, which 
should slightly slope towards the pipe. The letter 
references are : A water level, B surface of ground with 
30' slope, C benchlngs, D earth, E manhole, P ventilator. 

White Colour for Relief Stamping.— Possibly it 

has been found that in mixing whites with varnish for 
relief stamping the result is not satisfactory, the colour 
being very dirty, and not drying white. A good white 
colour for white stamping is made as follows. Boil 
some ground rice to a ^aste and mix with Chinese white 
(In tubes), thinning with water if necessary. 

Fhotograpbic Formula for Iron Printing.— In order 
to obtain black lines on white ground in iron process. 



in cold water and dissolve by heat on a water bath 



in a peg. Continue the process till completed, and 
secure the points of overlapping by using coloured silk 
gut. "When the ends are made secure, the pegs may be 
withdrawn, a piece of leather glued round the head, 
and the frame, which should have been previously 
cleansed with soap, salt and water, may be finished with 
white hard spirit varnish, applied with a camel-hair 
brush. The appearance will be smartened if the gut 
also is given a coat of varnish. 

Preserving Brushes against Moths.— Proper venti- 
lation has been found the cheapest and best pre- 
ventive against moths. If the goods are stacked, 
move tbem occasionally, turning the pile and well 
shaking the bristles. Powdered camphor or wormwood 
sprinkled about the room, shallow saucers filled with 
ammonia or turpentine and replenished after evapora- 
tion, are all good preventives. For goods that can be 
dipped without Impairing their appearance or value, 
make up a solution of i lb. of alum, i lb. of cream of 
tartar, and 1 gal. of water. Allow them to get thoroughly 
dry before stacking. Brushes are best tied in bundles 
with a paper cover round them and hung from the 
ceiling. 

Polishing Turned Vulcanlte.—To polish turned 
vulcanite finished with a scraping tool, take a hand- 
ful of vulcanite shavings and apply these as ttie article 
revolves. Next prepare a piece of soft linen (a 
surgical bandage will do) by soaking in any sort of 
common oil, and sprinkle one side with putty powder 
(oxide of tin), then loop the prepared side round the 
article, holding the ends firmly with both hands, 
and work it evenly all over the article while the lathe 
is running, and finish the polishing in the same manner 
with a clean piece of linen without polishing medium. 
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Hair in Plastering.— Hair is used to make the lime 
and sand, or coarse stuff, hang together. The hair is 
obtained from the tanyard, and is usually specified as 
"long piled clean cowhair." The hair should be long, 
sound, and free from grease and dirt, and, it wet, should 
be dried. Before mixing with the mortar, the hair 
should be batted, beatens up, or switched with a lath 
antil the matted portions are thoroughly separated- 
The usual plan is to put the hair on the plasterer's 
board, and the labourer, with a 2J-ft. lath in each hand, 
beats the hair until it is in a condition for use. The 
ordinary proportion is 1 lb. of hair to 2 cub. ft. of stuff 
for best work, and lib. of hair to 3 cub. ft. of stuff for 
ordinary work. IE the coarse, stuff is hand-mixed, the 
hair may be added with the other ingredients at the 
first: It machine-mixed, the hair should not be added 
nntil just before the stuff leaves the machine. This pre- 
caution is necesKary in order to prevent the hair being 
broken into short pieces and thus wasted. 

Steel Wire S Hooks.—For making a quantity of 
steel wire S-hooks by hand, obtain a tool to the accom- 
panying sketches. iFigs. 1 and 2 show elevation and plan 
oE the tcol. The base C is made to fit either in the anvil 
or vice ; E, D are the two stumps on which the hook is 
hent to shape, and A, B are the levers for bending the 
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copper maybe used, but should be supported either by 
an iron plate with a round opening to lit it, or else by a 
couple of bricks just over the firebars, leaving the 
remainder of the pan In contact with the hot gaserfroni 
the fire ; by fitting the pan in this way it would be much 
more regularly heated, and the tendency to burn the fat 
or membrane would be much less. In rendering, some- 
times 1 or 2 per cent, of sulphuric acid is added, but sucli 
treatment necessitates subsequent washing of the fat 
and a second heating to remove the water. The fat 
is filtered by passing through canvas bags in a warm 
room ; when done on the large scale the filter press is 
used. 

Cleaning Vellum.— This method, followed carefully, 
will restoi-e dirty vellum to its original condition. Place 
the vellum on a board, and damp it well with a sponge, 
water being applied to both sides. The vellum will then 
get limp and will stretch. TVith the dressed side upper- 
most on the board drive tacks well in round the four 
.edges, pulling the vellum outwards meanwhile as tightly 
as possible. Allow the vellum to dry naturally, when it 
will be found that all the creases have disappeared. To 
remove any obstinate dirt or stains, after the vellum has 
become dry, and while it is still tacked to the board, wash 
it with a weak solution of oxalic acid, say a pennyworth 
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Bending Block for Steel Wire S-Hooks. 
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hooks round the stumps. Figs. 3 and i show elevation 
and plan of the tool. Figs. - 5 and 6 show ele- 
vation and plan of the levers A and B ; F is a small 
roller which revolves when bending the hook. To make 
the hooks, take a piece of wire *f the length required, 
and place it between the stumps, as shown by the dotted 
lines (Fig. i) , then place the levers in position, and work 
both of them round together ; the arrows in Fig. 7 show 
direction in which the levers are to move, and the dotted 
lines show the hook after the levers have been pulled' 
round. All the parts of the tool should be made of steel, 
and the wearing parts should be hardened. Make the 
stumps E and D slightly tapering, so that the hooks will 
slip off easy after they are bent. 

Sulphuretted Hydrogen.— To prepare sulphuretted 
hydrogen, act upon ferrous sulphide with dilute hydro- 
chloric acid. tJsually. it is made in a gas-generating 
bott.le, which is an ordinary bottle with a wide mouth, 
haTing a cock fitted with a thistle funnel and a delivery 
tube. The gas is passed through a little water in a wash 
bottle to purify it, and then into water, or, it required as 
a gas, into dry wide- mouth bottles, from which it 
displaces the air. The hydrochloric acid used is the 
commercial acid diluted with three times its volume of 
water. 

Rendering Tallow.— For rendei'ing fats steam heat- 
ing is almost universally adopted. By this the 
temuerature can be better regulated than in any 
other way, and the whole mass in the pan is subjected 
to ail equal heat. Fire rendering is only used for small 
quantities of fat, the expense of fitting up special plant 
not being justifled, but this method does not produce 
such a white product as when steam is used. For render- 
ing tallow with an open fire, the pan should be 
moderately shallow and set in brickwork in such a way 
that the sides as well as the bottom of the pan are 
heated. A hemispherical iron pan similar to a washing 



ot acid dissolved in 1 pt. of water. It may be stated 
that in all skins of vellum there are ti-ansparent patches 
and certain natural marks, which, of course, will not be 
removed. Vellum must not be touched with glasspaper, 
as this would spoil it completely. If it, is thin and is 
intended for a book cover, it should be lined with white 
paper. This is best done by again tacking it on the 
board with the undressed side uppermost, pasting the 
paper, placing it down, and ruhbing it thoroughly, after- 
wards allowing it to dry in this position. 

Preserving Eggs. —For preserving a quantity of egi!S, 
add 1 pt. of unslaked lime to 1 gal. of water, boil, 
stirring it well, then pour it into a bucket and allow to 
cool, and the lime to settle at the bottom. Sow fill 
some glazed earthenware jars with new-laid eggs, then 
pour on the clear lime water to cover the eggs, tie a 
piece of bladder or some non-porous material over the 
top ot the jars, and store away in a cool place. This is 
an old-fashioned method, and it has the objection of 
making the shells brittle, and to some extent gives the 
eggs an unpleasant taste. Anything that will seal up 
the pores of the shells will preserve the eggs, and 
coating with white of egg, or painting with gum-water, 
or greasing, will keep them fresh for a time. At an 
exhibition in Birmingham, some eggs were shown that 
were preserved by rubbing with vaseline and packing in 
bran, and some were rubbed with lard and packed in 
peat mould. Water glass is now often used for preserv- 
ing eggs. Water is boiled ^.nd allowed to cool, then one- 
tenth of its bulk of water glass is added, and this is used 
in a similar manner to that employed with the lime- 
water described above. 

Removing Stains from Yorkshire Stone.— The re- 
moval Of a brown stain from Yorkshire stone is a very 
difficult matter. Thp best plan would be to paint the 
stain the same colour as the original stone. The paint 
must be stippled, not smudged on, and not one person in 
ten will discover that the stone has been painted. 
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Dry Rot in Wood.— No method can restore soundness 
to timber in which dry rot has got a firm hold. All the 
diseased portion of the timber (and a little more, to be 
on the sate side) should be completely removed and 
replaced by good material, and every particle ol the 
tungus should be carefully collected and destroyed, the 
safc!tt plan being, of course, to burn all chips and dust, 
as well as the scrapings from the adjacent walls and 
floor. As a preservative of the new wood and of the un- 
deoayed portions of old wood, creosote oil is recom- 
mended. Two coats should be very thoroughly applied, 
with an interval of three weeks or a month between. 
The creosote oil can probably be obtained at the nearest 
gasworks, and may be applied with ordinary paint 
brushes. Carbolineum avenarius ha.s a similar pre- 
servative effect. An application of a solution of 
corrosive sublimate would be quite effectual in stopping 
the further progress of the fungus, but the solution is 
difficult to apply in sufficient quantity to fixed wood- 
work, especially underneath a floor, and the use of this 
antiseptic is only recommended when steeping the wood 
is possible. The thorough ventilation of the premises 
should alsa receive attention. 

Aauarlum Construction.— The size of an aquarium 
to hold about 18 gal. of water will be 2(t. by lit. 6 in. by 
1 ft. deep. The top and bottom frames may be made 
from iron in one length, 7 ft. long, mitred at the ex- 
tremities ; the mitres at the three angles, cut in the solid, 



Fig. 4 



plunger or ram is placed in this, and several hard blows 
with a hammer or mallet are given i this presses the plug 
into the mould to such a depth as will give a imiform 
thickness to the crucible. The plug is then withdi'awn, 
the mould taken from the base-plate, and the crucible 
removed with gentle pressure and placed aside to dry. 
Alter being gently heiited tu drive ont excess of mois- 
ture, the crucible is ready for use. The inner plug is 
formed with a shoulder wliieh fits the edge of the mould 
and so ensures an even thickness of the crucible all 
round. Great care is needed in mixing the plumbago, or 
plnholing and other defects will ensue. Large crucible 
makers use a machine for mixing the materials. 

Oven for Baking Pastry.— The accompanying sketch 
shows a method of forming the flues around an oven in 
the best manner to ensure the proper halting of pastry. 
For pastry baking a perfect bottom heat has been 
found to be essential. The oven can be of sheet-iron, 
but the two sides should have A-iu. cast-iron plates on 
them, or the heat may be too great. The bottom of the 
oven must have a heavy cast plate (say lin. thick) to 
protect it, or can have firebrick slabs carried on strong 
cast-iron bearers. Something of this kind is essential, 
or the oven bottom will be overheated ; and it will also 
burn through quickly. The oven should have a frame 
around the front of it, and the oven door should be 
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(see Fig. 1) will be best cut out with a hack saw. When 
cut, the iron should be gently heated at each point and 
bent in the vice until the mitres meet. The mitre where 
the two ends meet may be brazed. The angle bars, 10 in. 
long, must be cut and filed square to button the edges 
of the top and bottom frames ; these are held together 
by shaped angle plates (see Figs. 2 and 3) , marked out as 
shown by Fig. i. The joints may he made additionally 
strong by brazing. A coat of paint should be given before 
bedding the glass to the iron. 

Vinegar Plant.— The product known as the vinegar 
plant grows on the surface of a liquid undergoing 
acetic fermentation ; this plant, in fact, causes the for- 
mation of vinegar if allowed to stand in contact with 
weak alcohol, such as beer or wine. The vinegar plant 
Is really a tough, gelatinous mass of innuraerable minute 
bacteria, and is not a plant in the ordinary acceptance 
of the term. It can only produce vinegar from weak 
alcoholic liquids ; it cannot convert water into vinegar. 
The vinegar plant can he obtained by adding a 
little malt vinegar to ordinary beer, and allowing it to 
stand in an open bottle for a few weeks. 

Lead Plaster.— Lead plaster is. made by heating to- 
gether olive oil, water, and lead oxide for many hours ; 
it is really an oleate of lead. 

Moulding Small Crncibles.— Small plumbago 
crucibles and also fireclay crucibles are usually made 
in brass or gunmetal moulds. A suitable mould 
is in three parts— a base-plate ; a hollow mould, the 
inside being shaped according to the outside form of the 
crucible; and a plug, shaped according to the Inside of 
the crucible. The base-plate is laid on a solid founda- 
tiOD, and the hollow mould is placed on this. Sufficient 
mixed plumbago is then put in the hollow mould. The 



hung as usual. The furnace fittings can be the same as 
used for a washing copper. The oven shelves should be 
perforated, or have pieces out out, to allow the air and 
heat to circulate. There should be a ventilator to the 
oven, as pastry gives off considerable moisture. 

Jointing Small Wrought-lron Pipe to Large Cast- 
iron Pipe.— A 4-in. pipe can by a skilled workman be 
drilled and tapped for a 1-in. pipe, but if any doubt exists 
as to the man's skill, let small holes be drilled and 
opened" out to about the required size with a diamond- 
point chisel. A saddle is then fixed on each pipe and the 
connection made. These saddles are to be obtained 
from firms who supply pipes, and are sent complete with 
screws and nuts so as to be fixed without ditflculty by- 
anyone ; and as they are ready tapped for any size, all 
the workman has to do is to make the hole in the cast- 
iron pipe, and a rather rough hole will do. 

Re-bottoming a Tub.— Here are instructions on 
re-bottoming a large tub, the chimb of which is worn. 
Saw off the chimb until the timber is found to be 

Eerfectly sound, and with the hollow draw-knife or adze 
evel the ends of the staves to prevent spalling. As 
the bottom will now be too small, reduce the tub 
(this is less trouble and expense than making the 
bottom larger) by removing one stave and taking Uin. 
off the edge. Kejoint the stave on a plane and return it 
to the tub, then replace the hoops. Level the ends of 
the staves by planing, then cut the groove or channel 
with a croze, as illustrated in Series II., p. 53. Now fit 
the compasses to the groove by going round it in six 
strides, returning to the same spot as was started from, 
or Jin. over. Try the compasses on the bottom, and if 
it is too large reduce it and plane up the edge to the 
, same width as the groove ; if the bottom is too small, 
take more out of the tub. 
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Moulding Indiarubber.— The following is the method 
of proceeding if it is desired to mould a piece of ruhher 
tubing 24 in . long and 4i in. to 8i in. in diameter, with i-in . 
walls. The pure rubber, after cleaning, is masticated 
and mixed with one or more of the following— lampblack, 
zinc oxide, antimony sulphide, china clay, French chalk 
or silica, and, of course, sulphur, which is added in 
about the proportion of 25 per cent, of the weight of 
the rubber to Tulcanise it under the influence of heat. 
These adulterants are almost always used, as pure 
rubber is expensive. Rubber substitutes and old rubber 
are also often put into cheap rubber. The mixture is 
then treated with benzene in a closed chest until it 
becomes quite pasty and can be rolled outs it is then 
put through the rollers until it is reduced to the re- 
quired thickness. Jhe rubber sheet is out to the desired 
size, powdered French chalk is dusted on it to prevent 
sticking, and it is then rolled on an iron core of the 
internal diameter required until the edges meet. Canvas 
cloths are now wrapped tightly round the tube to keep 
it in shape, and the whole is heated in an autoclave at 
about loO'-' C. for four or five hours. 

Finding Centre of Arch Curves. — The centre 
points from which different arches are struck can be 
readily found by practical geometry. The most useful 
method of finding centres is shown in the accompanying 
Illustration. LetAB be part of the curve of any arch; 
from any point c with a radius e d strike the arc d e, and 
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from any point f with the same radius strike the arc gh 
to intersect with the previous arc at i and j, tlien a line 
drawn through ij will pass through the centre from 
which the arch curve was struck. K"ow take any point fc 
and with any radius k I strike the arc Im, and from any 
point n with the same radius strike the arli o v intersect- 
ing the previous arc in q and r, then a line drawn 
through gr will intersect with the line drawn through 
ij at the point s, which will be the centre of the arch 
curve. When the arch has more than one centre, the 
various centres can be found in the same way, by taking 
different parts of the curve. This is a simple metiiod of 
finding the centre of any arc of a circle. 

Semi-rotary Wing Pump.— A semi-rotary wing pump 
has a hollow, drum-shaped head with solid ends, its lower 
portion being in the form of a sector of a circle, the two 
il'adll, or sloping sides, having valves in them which open 
upwards. A spindle passes through the centre of the 
ends of the head, and on this spindle are two arms which 
fit close to the sides and ends of the head. A valve on 
the upper side of each arm opens upwards. The spindle 
is made to rotate a quarter of a circle by means of a 
straight lever handle situated outside. Suction and 
delivei-y pipes are attached to the, bottom and top 
respectively of the head or drum. As the outside handle 
is moved to and fro, the arms inside rock up and down 
and raise water alternately. The patterns and castings 
for making such a pump would cost considerably more 
than the price of a finished article, and a power lathe 
would be necessary for boring Out the drumhead and 
trueing up the ends. There would also probably be a 
trespass on patent rights in making such a pump. 

Removing Neck of Glass Carboy.— Here is explained 
how to cut a large carboy top so as to leave a hole about 
11 in. across. Fill the carboy with water to the height 
to be cut, and make an ink mark right round the bottle 
at that level ; this is to serve as a guide for cutting. A 
crack may be started from the neck of the bottle by 
tapping with a hammer, and can be led to the ink 
mark by placing in front of it a red hot iron- wire, and 
moving the wire as the crack creeps on. When the ink 
mark is reached, carry the ci-ack round the bottle by 
moving the hot wire in the desired direction. As the 
glass of a carboy is very thick, the work will be very 
slow, and a great many heatings of the iron will be 
necessary. The wire should be very thick, and should 
be kept perfectly rigid about iin. in front of the 



crack, and moved along slowly. The last inch will not 
crack, but by the time this is reached the neck of the 
carboy can be lifted off. 

Milk Powder.-- -Milk powder is made as is condensed 
milk, by the evaporation of ordinary milk in a vacuum 
pan at a low temperature and under considerably re- 
duced pressure. For the production of a powder, the 
evaporation is carried on until the matei'ial is quite 
dry ; it is then gi'ound to powder. (See Series II. , p. 268.) 

Cutting Veneer Squares for Chess Table.— The 
readiest way of cutting veneer squares when a regular 
sawing frame is not possessed is to set a cutting gauge to 
the requisite width and run off sufficient strips ofveneer. 
Shoot the edges with a shoulder plane, then place the 
strips side by side and run the cutting gauge across 
them in a transverse direction, when the squares will 
drop off perfectly true. The edges may ^ilso have a 
shia,vmg taken off with the shoulder plane to square 
them. Provide a board long enough to hold a strip of 
veneer, and rebate the hoard slightly to hold the veneer 
whilst shooting. When the squares are cut off, place 
them side by side in the rebate and Shoot them. 

Bending Angle Iron.— A quick way to make corners 
in angle iron is to ciit a V piece out of the bottom web 
(see Fig. 1) . Scarf the two edges, bend the corner, and 
then weld up ; before welding be sure to bend the corner 
a little more than the desired angle when finished (as 
shown by dotted lines) so as to allow for the corner 
opening during the welding up. If only an odd corner 
has to be made a tool like Fig. 2 will answer, hut if a 
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number of corners are to be forged, a tool as Fig. 3 
would be preferable, as the corner can be better welded 
and can be kept to the proper angle at the same time. 

Fastening Watch Mainsprings..— In some cheap 
-Geneva watches the end-of the mainspring wUl be found 
to be bent hack into a hook. It is difficult to bend a 
spring like this without breaking it. The best course is 
to rivet a short piece of spring on the end in the reverse 
direction. The braces for Waltham and similar springs 
are bought ready made and riveted on. The spring only 
needs a round hole punching in its end, which is opened 
out by broaching- to fit the rivet on the brace. The 
spring of a fusee watch has a round hole punched in it. 
This hole is opened by broaching and filing to an oval 
shape, leaving a knife edge on ^tie outside to hold the 
hook. Oblong holes need a mainspring punching tool 
and are of no advantage- 
Modulus of Elasticity.- Dr. Thomas Young invented 
a modulus of elasticity which was the modulus of direct 
elasticity expressed in feet, being the height to which 
a body would have to be piled in order that any small 
addition to its top, of its own substance, might compress 
the remainder of the body to, an extent equal to the 
thickness of the added quantity. Hooke's modulus was 
the weight in lb. that would stretch a bar having a 
sectional area of 1 sq. in., by an amount equal to its 
own length. The modern definition of the direct 
modulus of elasticit.y is " the ratio of the stress per unit 
of section to the strain per unit of length produced by 
that stress." Expressed in lb. the modulus of elasticity 
(E) is the tensile or compressive stress in lb. per sq. 
in. sectional area divided by the elongation or 
shortening in inches per inch in length. The figures 
are E = for mild steel 29 millions, wrought-iron 26 
millions, cast-iron 18 millions, hard wood 2 millions, 
soft wood li millions. The modulus holds good only 
within the limits of elasticity, that is, so long as the 
strain is sensibly proportional to the stress, or in 
general up to about half the breaking weight. 

Reviver for Felt Hats.— The following is a reviver for 
Mack felt hats. Take 1 lb. of logwood chips and boil with 
1 qt. of water for two hours ; strain, add^ a little water to 
the chips, and again boil and strain ; make the total up to 
32 oz.. if below that bulk. Dissolve in the solution 1 oz. of 
chromate of potash (not bichromate), when the reviver 
is ready for use. 
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Enamel Painting Cycle Olive Green.— It is neces- 
sary to remove the old enamel with a blunt knife, finishing 
by removing all small particles with superfine emery- 
paper until a perfectly even surface is obtained. Dust 
well, and apply a coat of olive green enamel made by 
mixing togetoer 1 lb. of paste coach green ground in 
turpentine with 1 oz. of lemon chrome, thinning down 
with 6 parts of outside copal varnish and 1 part of pale 
gold size. The best and most even surfaces are obtained 
by slightly warming the enamel before use. The enamel, 
if mixed in the above proportions, will dry hard in a few 
hours with an excellent gloss, and will not crack'or chip 
oft. The appearance of the cycle may be somewhat 
impi-oved by lining out with middle chrome paint. 

Pigeon Trap.— Fig. 1 Is a design for a pigeon trap, 
2ft. lOin. long by 1ft. 6in. deep by 1ft. Sin. wide, the 
top to open by means of a pulley arrangement, and the 
front to drop. It is fi-amed together with 11-in. by 14-in. 
deal, with a. back of 5-in. matchboarding, and a bottom 
of 5-iu. matchboai-diug. The lid may be framed together 
of 3-in. by l-ln. stuff, and either divided into 4-in. squares 
with wires, as shown, to enable the pigeons to get in 
when the ti-ap is closed or catch any stray ones that 
may be about, or the lid may be boarded over. The 
front and sides are covered with wire netting, except the 
upper portion of the front, which falls down to form an 
alighting shelf when the trap is open , and closes up when 
the lid falls. Pig. 2 shows the arrangement for working 
the trap. The lid is hinged at A, and a lever B made of 




ferment ; two or three inches of the liquid to be fer- 
mented is then poured on the upper partition,' the 
liquid passes slowly throvigh the cotton wicks and drips 
on to the shavings, where the fermentation takes place, 
and then falls to the bottom of the cask, and when the 
liquid reaches the level of the upper part of the glass 
tube it syphons out. If the cask is placed in a warm 
room and the ferment is in full activity the liquid will 
at once lie changed into vinegar. Slightly diluted beer 
should bo used tor making vinegar, but if the vinegar is 
to be made from sugar, then the sugar solution must be 
fermented for iwenty-four hours with yeast in an open 
tub before putting it through the vinegar cask. If the 
vinegar is not quite clear, filter it through a piece of 
white blotting paper folded in a funnel. For further 
particulars, see .Series I., p. 205. 

Replacing Head In Cask.— Below is explained how to 
replace an undowelled head (removed for cleaning pur- 
poses) in a cask. Replace all the pieces of the head in 
their original positions. Nail a strip of wood across the 
joints to Keep the pieces together, taking care that the 
nails do not go quite through. Return the head to the 
cask in the same position it was before being taken out 
(the position should have been marked with a punch or 
chisel). If in doubt, look for the impression that each 
stave makes on the head. Take off sufficient hoops to 
allow the staves to spring open, place the head in the 
cask and pull towards you, the cask lying on its side; 
tighten the hoops sufficiently to hold the head in place, 
and any portions that refuse to come into the groove 
easily can be lifted in by means of a thin but blunt 
table knife or a thin piece of iron inserted between the 
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1-in. by ^in. bar-iron Is secured at one end on the 
hinged side by a couple of screws. A cord is attached 
to the other end at C. The top of the front is hinged 
at D, and fitted with a lever E similar to B. A connect- 
ing-rod G is attached to this lever at F by a small bolt, 
and the other end. of G is attached to the lid at H by a 
wood screw. The dotted lines show the trap closed, when 
the cord will be at J, and it will be clear tliat by pulling 
this cord the lid will open and the front flap will be 
thrown down, when the other end of the cord must be 
secured to a cleat or a hook. On releasing the cord, the 
weight of the lid closes the trap. 

Sizing Gilt Face of Clock.— Varnish should not be 
needed on a gilt clock face. If the gold was evenly and 
well put on when the size was at the right state of tacki-.. 
ness, a thin coat of size, as clear as possible, is all that is 
required ; parcliment size such as picture-frame gilders 
use is preferable. When the face of the clock becomes 
dirty through dust or other causes, the size can easily 
be taken off with a little warm water, thus removing the 
dirt, and a fresh coat given. This is the most durable 
method of protecting the gold on a clock face ; varnish 
takes away the brightness of the gold and imparts a 
brassy appearance. 

Making Vinegar from Sugar.— By a quick process of 
making vinegar a cask is fitted with a partition a few 
inchesabove the bottom ; this partition is perforated, and 
ioove it is loosely laid a heap of hardwood shavings or 
mne twigs which have previously been boiled with water. 
The shavings iiearly fill the cask, and a few inches from 
the top of the cask a perforated lid is fitted in. Each of 
the holes in this lid is fitted with a glass tube rising 
about 1 in. ^bove the surface of the wood, and through 
each tube's passed a wick of untrimmed cotton yarn. 
In the side of the case, between the bottom and the par- 
tition, is a hole plugged with a cork, through which 
passes a glass tube bent round in the form of an -in- 
verted U, 80 that it serves as a syphon. The process is 
started by passing through the cask some vinegar, 
preferably some with the fermentation in progress, for 
the purpose of inoculating the shavings with the vinegar 



joints of the staves; a small rush as flsed by coopers 
placed all round the groove would make doubly sure. 
To peg the head together, in one piece of the liead afr 
4in. from each end bore a hole, then place a piece of 
chalk in the boles bored and rotate tor the purpose of 
marking the inside edges ot the hole. Place this piece 
of the head on the top ot the next piece In the position 
required and then strike smartly with the hammer 
once, when an exact imprint of the hole will be seen on 
the piece underneath. Bore the holes out with brace 
and dowling bit and fit the dowels to the holes tightly, 
then proceed with the other pieces in a similar manner. 

Papier-macli6.— Papier-machfi is made from paper 
pulp, which may be produced on a small scale by boiling 
white blotting paper with water and beating it to pulp. 
On the large scale, papier-mache may be made from 
white rags or wood pulp. The pulp should be drained as 
much as possible of its water, and then mixed in a 
kneading machine with about one-eighth to one-fourth 
its weight of whiting and just suSicient glue size to make 
it into a stiff paste. It may be moulded easily by hand 
pressure in a small screw press. For white papier-machi'' 
all the materials should be absolutely white, and parch- 
ment size or gelatine should be used; but for coloured 

Eapier-mlchS, glue size can be employed. The pulp can 
e coloured byi any mineral pigment, as lampblack, 
ochre, etc., or may be tinted with aniline dyes. The 
pressed boxes should be dried slowly, or they will not 
keep their shape. As papier-mfiohii, if kept in a damp 
place, would become mouldy, it is better to varnish or 
lacquer it, after applying a coat of size. 

FatclilQg Worn Nickel-plating.— Compositions for 
patching the worn parts on nickel-plating are not to be 
recommended for several reasons, and must be regarded 
as makeshifts, similar to that ot tying a broken part with 
string or wire, instead ot soldering or brazing the joint, 
or painting a worn spot in the enamel. Worn parts m 
the plating and the euamelling of cycles can only be 
thoroughly repaired by getting off all the old coats. 
and putting on new ones. 
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Scorched Chrome Leather Boots.— If the scorch is 
very bad, the best thing will he to cover up the defective 
place with a piece of leather to match as nearly as possible 
the colour of the boot, using Sand's cement. Skive the 
bad part from the boot, and round and skive a piece of 
new leather to cover, the scorched place. The scorched 
place and the new patch should receive each a coat of 
the cement ; if the leather is not white all over when 
dry, give a second coat of cement, and when the cement 
has dried white, warm the two surfaces, place them 
together, and when cold the boots can be worn. If time 
will not permit of a patch being put on in the manner 
described above, the hardness of the burnt part may he 
somewhat neutralised by a little warm water. 

Joining Wrought-lron Plate.— Suppose a vvrought- 
iron plate, 4 in. wide and 4 in. thick, to be built into a 
large block of concrete, 18 in. of the plate projecting 
vertically, and that it is desired to join a second plate 
of the same size to the first so as to obtain the maximum 
strength in tension. A double-cover riveted joint, shown 
In the acaomiianying illustrations, is the best. The full 
strength 6i the plate will. be4!xjx22 = 55 tons. .Each 
l-in. rivet would have an ultimate strength in double 
shear of 15 tons, or 40 tons per sq. in. bearing pressure. 
The resistance to frSoture through the first rivet hole A 
would be (4 - }) X i X 22 = 44'7 tons. The resistance to 
'fracture through B and shear A would be (4 — U) x J x 
22 + 15 = 49"4 toiis. The resistance to shear all the rivets 
•on one side would be 15 x 3 = 45 tons. The, resistance to 
tear the covers at C would- be 2 (4 x |) x 22 = 66 tons, but 
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if opaque, for red use Venetian red -, for red brown use 
burnt umber ; and for brown use umber. If translucent 
colours are required, instead of tallow use 5 per cent, of 
oleic acid (olein). and add sufficient of one of the ani- 
line colours soluble in oil to give a tint only j the amount 
required will be found to be very small. 

Brown Stains for Oak Picture Frames. — For a 
light brown stain for oak frames, dissolve i oz. of bichro- 
mate of potash iu 1 pt. of rainwater, and add brovra - 
umber in dry powder form till the tone desired is 
gained. To prepare a dark bi-own oak, mix the 
potash solution as above with vandyke brown instead 
of umber. Or, as an alternative plan, mix the vandyke 
brown with liquid ammonia to the consistency of paint, 
then thin out by adding rainwater. To use the stains, 
apply liberally with a hog-hair brush (a painter's sash 
tool), then with a piece of coarse rag rub the stains 
well in, wiping off any surplus, but always finishing in 
the direction of the grain. As the solutions have a 
darkening effect on oak, irrespective of- the pigments 
that are added, it will be advisable to experiment first 
on a few odd pieces of similar woods. 

Graphic Mcthoa of Determining Circumferei^ce 
of Circle. — The following is a graphic method of 
determining the circumference of a circle, the 
error being but about ,-^^n^. Required the ciroum- 

lOjOOU 

'ference of a circle having Its centre at X in the illustra- 
tion. Produce the diameter both ways, describe two 
circles eq.ual to the given circle and having their centres 
A and B on the produced diameter, each circle touching 
the given circle at opposite sides. Erect a perpendicular 
radius D B. Join A to E and E to G, and draw D I parallel 
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this could not happen, owing to the loss of section in the 
adjacent rivet holes making a weaker line. The resist- 
ance to tear the covers through B would be 2 x (4- li) x 
I X 22 = 41-25. ^he resistance- to crush all the rivets in 
the holes on one side of joint would be3xjx|x40 = 
53'25 tons. The weakest part is therefore the tearing of 
the covers through B. This may be improved by in- 
creasing the thickness to -h in. each, whein the strength 
will be brought up to 2 (4 - \\) /j x 22 = 48-1 tons, 
leaving the weakest part now through the plate itself at 
the first rivet hole, and as the number of rivets here 
cannot be further reduced, this is the maximum 
strength, or an efficiency compared with the original 
strength of the plate of 81 per cent. 

Inserting New Tube in Barometer. — When re- 
placing an old tube in a barometer by a new one, it is 
always well to obtain the new tube as nearly as possible 
like the old one, not that it makes very much difference, 
except where the graduated scale is corrected empirically, 
as in marlne.barometers, sp as to get rid of the error of 
capacity. This correction depends on the relative dia- 
meters of tube and cistern; but where there has been 
no such correction, tie shape of the tube is immaterial. 
As the pressure which the mercury exerts by Its weight 
at the base of thetube is independent of the form of 
the tube, provided it is not capillary, the height of the 
barometer is independent of the diameter of the tube 
and its shape, but is inversely as the density of the 
liquid. 

Slouldlng Carnanha Wax.— Carnauba wax, which is 
obtained from the leaves of a variety of palm tree 
growing in Brazil, is very brittle and shrinks very much 
on cooling; on coming in contact with the cold mould 
the wax solidifies on the outside, while the inner portion 
is fluid, and this sets up great stress which fractures 
the mass. To mould it properly, have the moulds (which 
may be of iron or brass, or even tinplate) much larger 
than the tablets recjuired, and bring them to a tempera- 
ture above the melting point of the wax, i.e. 81' 0. Add 
5 or 10 per cent, of tallow to the wax and then east ; then 
put the moulds in a warm place, free from dcjiught, and 
allow to cool slowly. The colours to be used will depend 
on whether an opaque or a tran'sluoent wax is required ; 



to AE. With G as centre and Gf as radius describe a circle. 
Then H I equals the required circumference of circle. 
For the proof, draw BC perpendicular to AD, and make 
it equal to the diameter of the given circle._ Produce 
O E, when it will meet B C at C. Then G C = tj'l = 1-41 -2 
the unit being the diameter of the circlie. _G P = G II 

and it can be shown that 6E = ^" " °" = ^ =0-14143. 

AG 10 

Thus H I = three diameters -i- G H = 3-14142. The true cir- 
cumference is 3-14158 (approx.) , the difference being -O0O18. 

Stamping Blacklead Pencils. — For stamping the 
plain letters on blacklead i)encil^, at some works two circu- 
lar dies are fixed with their edges nearly touching. The 
edges are grooved to the dlg,meter of the pencils, or a 
little less, and the dies are kept together by springs. On 
the groove of one die raised letters are fixed, and the 
pencils are pushed between the dies, and fall out on the 
opposite side stamped. The dies are so arranged that 
the letters are brought back to the front side after the 
stamped pencil has dropped. For gilt letters, the stamp 
works in a vertical guide, and is heated by a small gas 
jet, the pencils being coated at the proper place with 
gold size. A strip of gold-leaf is then laid on, and the 
pencil is placed in a rest formed under the stamp, which - 
is pushed down by hand, this forms the letters, and 
pushes in the gold at the same time. The surplus gold- 
leaf is rubbed off into a box with a piece of clean cloth. 

Black Liquid Polish for Leather.— Herewith are 
three recommended recipes for a black liquid polish for 
leather, (a) Take ioz. of isinglass or gelatine, i-OZ. of 
powdered indigo, 4 oz.-^ of soft soap, 4 oz. of logwood, and 
5 oz. of glue ; boil these in 2pt. of vinegar till the glue is 
dissolved, then strain through a cloth and'bottlefor use. 
(ft) MeltSoz. of beeswax in an earthen pipkin, and stir 
into it 2oz. of ivory black, Ioz. of Prussian telue ground 
in oil, Ioz. of oil of turpentine, and ioz. of copal 
varnish. Hake this into balls. Apply with a brush, and 
polish with a soft rag. (c) Mix well together 4oz. of 
trfeaole, 4 oz. of lampblack, a tablespoonful of yeast, 
and a teaspoonful of oil of turpentine; apply with a 
sponge ; no brushing is required. Each of the above 
preparations should be kept in a cool place. 
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Dull Black far Wrought Ironwork.— The following 
is a recipe for a quick-drying dull black for wrought iron- 
work. Melt in au old iron vessel 1 lb. of asphaltum and 
lib. of coal-tar pitch; simmer for half an hour, and 
allow it to cool somewhat, then add 1 pt. of boiled oil. 
Place the mixture over the fire again, and raise it to a 
good heat, then add Ub. of litharge while constantly 
stiri-ing ; boil for some minutes until the mixture turns 
stringy. Allow it to cool down slightly, and steadily 
add i gal. of tm-pentine. In another vessel dissolve lib. 
of beeswax in igal. of turpentine, and stir this iuto 
the above preparation, which will give to it a dull sur- 
face when dry. The quantity of beaswax to be added 
will vary according to the finish required. Another 
method is to procure 1 gal. of black japan, and add to it 
1 lb. of beeswax dissolved in J gal. of turpentine ; stir 
well together, and add Jpt. of terebine. 

Illuminated Crown.— The illustration herewith shows 
a sketch of a crown for outside illumination in woodwork, 
to take fairy lamps, the base of the crown to be about 
5 ft. and the height 1 ft. Alterations and improvements 
can be made to suit individual taste. A and B are out 
from 9-in. board fin. thick; C is cut from&=in. stuff. Each 
flear-de-lys is cut out and fixed on the background D, 



clamps; then comes the frieze, which requires no secur- 
ing, but a slate plinth will probably be sent to fit in 
between the lower edge of the frieze and the grate. Then 
comes the shelf, and as a rule a chase, about lln. deep, 
is cut in the wall in order to let the back edge of the 
shelf go in, and is made good with cement. 

Emery-wheel Grinder on Sewlns-machlne Stand. 

—Below are instructions on converting an ordinary 
sewing-machine stand .into a treadle emery-wheel 
so that the wheel can 'be covered with the machine 
cover. Most emery grinders have the pulley fixed about 
the centre of the snlndle (see Fig. 1), and frequently 
have an emery wheel attached to each end, or an emery 
wheel at one end and a polishing buff at the 'other. But 
if it is desired to use the machine cover in exactly the 
same position as for the sewing machine, the better 
plan would be to purchase a cheap emery "grinder 
(Fig. 1), and adapt it to the sewing-machine stand. The 
grinder is constructed to hold an emery wheel at one 
end and a drill chuck at the other, but the pulley is 




Illuminated Crown. 

which is painted with one coat of red-lead, on which Is 
put a thin coat of Indian red and varnish to represent 
the velvet of the crown. The crown, as it is only used as 
a peg to hang the lamps on, could be painted either 
black or in ochre. The se^vels in the band could be out 
out, and green, blue, and ruby glass, with lights behind, 
placed at the back of the openings G, H, and ,r. Bound 
the arc of the crown the lights should be white, to repre- 
sent pearls ; on the band P-the lights should be yellow, 
to represent the golden coi-d, and on each fleur-de-ly s also 
yeUow. At E the lights should be white, to represent the 
ermined band. Four yellow lamps could be clustered 
m the orb and five on the Maltese cross, one in the 
centre and one on each side and at top and bottom. 

Fixing Register Grate and Mantel.-The following 
are particulars on fixing a register grate and mantel. 
The jambs and frieze of the mantel, in the first place, 
must be offered up and their inner edges marked Jo 
show the position of, the grate. In fixing an ordinary 
register grate which is wholly ironwork (except for two 
or three small firebricks in the firebox) the grate is 
merely stood in the. chimney opening, then through the 
register aperture the space behind the grate is filled up 
with brickwork. For good working, the grate should be 
filled up behind and all around the sides, and the filling 
is also necessary in order to prevent soot accumulating. 
If the grate is p, modern one, having all firebrick back 
and metal front, then the mantel and the grate front 
must be offered up to show the position of the bricks, as 
these ai*e fixed first. The bricks are stood in position 
and well bedded round with mortar (lime) concrete, 
then the front is put up and may or may not be secured 
to the firebricks with bands or clamps^ Sometimes the 
bricks and the front are sent from the worlds secured 
together, and in such case the grate is fixed like the iron 
register grate as explained above. Mantels are , fixed 
jambs first, and these are secured to the wall by iron 




Fig. 2 
Emery-wheel Grinder on Sewing-machine Stand. 

in the centre of the spindle. A set of castings for the 
above, which consists of the following, should also he 
bought. One stand, 6-in. centres with two adjustable 
bearings cast on, two brass clams, one spindle, and 
one ijuiley, and boring and cutting bearings. Proceed 
to build the grinder as Fig. 2. Insert the spindle 
A iQ the bearings B and 0, and attach the pulley D on the 
right-hand side of bearing c. To fix the grinder to the 
stahd, get a deal board E, 9 in. by lin., and of sufficient 
length to cover the hole in the machine table, and 
secure it with six IJ-in. No. 12 wood screws; place the 
grinder on top of this board, attach a belt from pulley D 
to the driving wheel on the stand through the holes !■' 
and G in the table. Should the belt bind fore or aft, 
slot the belt-holes. Set the groove in the pulley D in 
line with the driving pulley and fasten the castings 
with wood screws. The depth of the machine cover 
should be taken Into consideration when ordering the 
casting for the grinder so as to obtain one sulHciently 
low; Sin. from base to centre of bearing would be a 
convenient height. 

Colour Wash for Yellow Stock Bricks.- Below is a 
recipe for a colour wash for an old yellow stock brick wall. 
The colour of the bricks may be imitated by using, in , 
varying proportions, slaked lime and yellow ochre ; it 
a darker shade is required, add a small quantity of dry 
umber. • To each bucket of wash add 14 lb. of alum or of 
white copperas. The proportions given below will 
suffice for most purposes. Lime, 14 lb. ; yellow ochre, 
dry, 7 lb., and 1 lb. of either alum or white copperas, or 
green copperas ; about 2 gal. of water or sulficient water 
to make a wash of the required consistency should be 
added. Apply with a fairly stiff brush. 
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Emerald Green Enamel Paint. 7- Green enamel 
paint tnay be prepared wijh emerald green ground in 
varnisli -i lb., maple or carriage Tarnish 2pt., gold size 
3 pt., and turpentine i pt. Mix the green to a uniform 
couslsteucy with the Tarnish and gold size by adding it 
gradually, Anally thinning down with the turpentine. 
The simplest method of obtaining an eTen surface is to 
slightly heat the enamel over the fire and apply it 
whilst hot, laying it oil rapidly and eyenly with a 
fine sable -hair bi'ush, and allowing it to dry in a 
warm atmosphere. 

Treatment of Rusty Piano Wires.— When a piano 
has got rusty throughout in conseijuence of damp, talie 
the instrument apart and leave it open for a week at 
least, so that air can play freely around its parts to dry 
up any naoisture. A warm room and sunshine will be 
beneficial. The instrument may also be freely used to 
prevent any centres swelling and working stiffly. The 
action should be taken out to enable tlie wires to be 
lightly brushed with a blacklead brush that has been 
need on grates. Bemove any dust by meahs of bellows, 
then wipe the wires over with vaseline applied on a 
washleather. Should the instrument be in a very bad 
state, more thorough treatment will be necessary. 

Difference lietween Photographic Lens and 
Condenser.— A lens is a disc of some suitable substance 
(usually glass) whose surface is fashioned into a more or 
less spherical shape ; it is capable of transmitting and ' 
, refracting light rays. Lenses have been made of glass, 
water, Iceland spar, quartz, and even of ebonite. 
Generally speaking, a condenser, although a lens, is 




Design showing Use of Condenser. 

nsed for a slightly different purpose than the ordinary 
photographic lens. A condenser usually consists of two 
glasses (one side of each of which is flat and the other 
spherical) fixed in a tube, the curved surfaces of the 
glasses being together; the condenser is used to bend 
together the rays proceeding from a small source of 
light. For example, in the illustration, if the gas flame A 
is used to illuminate the openings B, all those rays of 
light proceeding in the direction C will be lost s but if a 
condenser D is put in the path of the rays, they may be 
bent together and used to enrich the light. A condenser, 
therefore, is a lens of lai-ge diameter that Is used for the 
purpose of obtaining brighter and more even illumina- 
tion when enlarging small pictures. Condensers need 
not be (and usually are not) corrected for the various 
faults or aberrations that lenses are liable to, and 
cannot therefore be used for the same purpose as an 
ordinary lens. Condensers are used chiefly in lanterns 
for enlarging and pi'ojection, and small ones are in use 
for illuminating opaque obie9ts that are being examined 
in the mlcrosftope. 

Maize Starch,— The following is an outline of a largely 
used process for preparing maize starch. The grain is 
steeped for three days in warm water at a temperature of 
60° C, and a small quantity of bisulphite of lime or other 
preservative is added to-prevent fermentation. The wet 
grain is then ground between rollers and passed to 
shakers, which are long cloths stretched on franies kept 
in constant motion. The shakers act as sieves, allowing 
the flne material to pass through, while the coarser 
material is kept back and put through grinding rollers 
again. The liquid containing the starch in suspension 
falls through the shakers into large vats which, being 
■ conical at the bottom, are called settling cones; in these 
the starch is allowed to deposit and the water IS run off. 
The wet starch is next run into mixing vats, a large 
amount of water added, and also a small quantity of 
alkali to neuti-alise the acid geiierated. The starch is 
allowed to subside, then is run on to tables and the 
water run off ; a second washing with water, followed by 
subsidence, is usually given to remove the impurities. 
The purified wet starch is run into wooden boxes, 



made slightly taper and with a perforated bottom to 
allow of drainage. After draining, the starch slabs 
are emptied on to a table, from which the remaining 
water is removed by a vacuum pump, and the blocks 
of starch are loaded on trucks containing shelves and 
then run into drying kilns. These are built of wood, and 
hot air is drawn over steam pipes right through the kilns 
by means of afan. There are also subsidiary operations 
connected with the removal and treatment of the germ 
and oil, which now are also valuable products. 

Irregular Stitching In Sewing Machine.— Tlie 

variation in a sewing machine stitch may be caused by 
the feed being too low or the teeth not sharp enough. For 
wax-thread worlc the feed should be at least Tfj in. above 
the needle-plate when the needle-bar is at its highest 
point. It too low, dovetail and braze a piece on the 
under side and file it until the required height is 
obtained. If the teeth are worn smooth, soften the 
feed in the . usual way and recut with a three-square 
file. Another cause of Irregular stitching may be the 
general looseness of all the feed and stitch regulating 
parts. To test this, turn the wheel of the machine until 
the needle-bar is at about its highest point of travel and 
the feed about to move to make the stitch, then with 
the thumb and finger try to move the feed backwards 
and forwards ; if by so doing much movement is 
obtained, it will be obvious that some parts are worn 
and must be refitted or replaced by new ones. 

Removing Chain Ring of Cycle.— The accompanying 
illustration shows a simple makeshift device that cyclists 
may employ in removing a tight chain ring, which 




Removing Chajn Ring of Cycle. 

Is often a troublesome affair when a chain-ring wrench 
is not available. A piece of stout wire is bent as shown 
to fit over the teeth, and an iron bar or anything handy 
is inserted to act as a lever. This will be found to move 
any chain ring, however tight. 

Discoloured Hot Water.— The red-brown discolora- 
tion of water in a hot-water apparatus is due to rust, 
which is probably caused by the nature of the water, which 
presumably is soft and has a solvent action on iron and 
steel. Soft water also attacks zinc (and lead) just as 
freely, so that the galvanisation of iron is not a protec- 
tive. If any iron is in the apparatus (the pipes,, for 
instance), the discoloration of the water is accounted 
for. If all the apparatus is now of copper, the trouble is 
caused by sediment, and the discoloration would only be 
noticed when the water is agitated by, for instance, 
boiling. If the pipes are of iron, they had better be 
changed to Copper. Home people use lead, but the water 
may attack this metal, and although the dissolved lead 
will not be visible, it will be a source of risk, owing to its 
nolsonous properties, if the water is used for filling 
kettles, etc. 

Repairing Water Jacket of Gas-engine Gyllnder.— 

In the case of the outer shell of a gas-engine cylinder 
jacket having had a piece broken out by frost, the only 
repair that is reliable and can be recommended is the 
following. Have a piece of wrought plate forged to the 
shape of the cylinder where the fracture is and about 
2 in. larger all round. Assuming the broken piece can 
be put in place without dropping through the hole, bed 
it in with mixed red- and white-lead about as thick as 
stiff paint, then with the same mixture paint over the 
inner side of the forged plate and the surface of the 
cylinder it will come against. Next mix red- and white- 
lead to the consistency of sticky putty and into this 
work some chopped hemp. With this make a plaster a 
full iin. thick over the inner side of the forged plate, 
and then bed it soundly on the cylinder, entirely cover- 
ing the broken place, of course. The plate is then 
secured by A-iu. or i-in. set screws placed about 2 in. 
apart. • 
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Removing Stain ttara Dressed Stones.— In packing 
newly wrought stones in oak shavings, the dye (rora 
the shavings may be found to penetrate the stones, 
the bluish stain being no doubt a tannate of iron, the 
tannic acid coming from the shavings, and the iron is 
present in the cream coloured sandstone. The stain 
may be removed by soaking the stones for several hours 
(or pei-haps longer) in dilute hydrochloi-ic acid {1 pt. 
commercial hydrochloric acid or spirit of salts to 10 pt. 
of water I -, after the acid bath the stones should be 
soaked in water for a day or two, and then left in a 
clean place to dry. 

Tubes for Firing Guns.— Guns are fired by means of 
two kinds of tubes, one firing charges of black gun- 
powder, the other firing charges of cordite. The latter a.re 
called vent-sealing tubes. In the first kind (Fig. 1), the 
tube A is of solid-drawn copper and has a solid head B i 
it is about i in. in diameter, and 2-1 in. long. The inside 
is filled with pistol powder, and the bottom is closed with 
a cork plug secured by shellac. Across the top of the 
tube is inserted a nib piece C or short cylinder of sheet 
copper. This nib piece contains a copper friction bar 
roughened on both sides and covered with a detonating 
composition. The nib piece is pinched down so as to 
press on the sides of the friction bar, the projecting part 
of which has a vertical eye into which the hook of the 
lanyard fits. On pulling the lanyard (which should be 
stretched and then sharply pulled) the friction bar ia 
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Tubes for Firing Guna 

drawn out, igniting the composition and firing the tube. 
The gas from the exploded cartridge drives this tu be out 
of the vent. The vent-sealing tube (Pig. 2) has been 
adopted for use with cordite, to prevent the gas on 
discharge rushing up the vent, and so scoring it and 
making it become dangerous. The tube consists of a 
body D, head E, ball P, plug G, and friction wire H. The 
head is of gunmetal, the body of solid-drawn brass, the 
ball of soft copper, and the friction bar of doubled copper 
wire, the bight being formed into a loop and the ends 
twisted together and roughened. A hole in the head of 
the tube, over the friction wire, is charged with about 
2 grains of detonating composition in the form of a 
paste, laid over the roughened portion of the wire. The 
body is charged with H grains of pistol powder, and is 
closed with a cork plug J. A brass pin K is inserted to 
prevent the body becoming unscrewed. The upper part 
of the body has a central perforation which is enlarged 
in its lower part into a conical recess. The ball E Is 
placed in this recess, and is retained therein by a 
screwed plug G pierced by three fireholes. On withdraw- 
ing the friction bar the detonatin g composition is ignited, 
and the fiash passing down the perforation in the head 
and through the plug, fires the powder charge. The ball 
is driven upwards by the explosion and seals the tube. 
This, together with the manner in which the tube is 
held in the special vent employed with it, prevents the 
rushing of gas through the vent. 

Pike Fishing Rod,— A three-part rod may be made to 
these dimensions. Butt, 4ft. 6in. long, with a J-in. dia- 
meter ferrule at the top ; middle joint, i m. in diameter at 
the counter and Jin. at theferrule, both joints to be made 
of bamboo; top, Jin. in diameter at the counter, taper- 
ing to A in. at the point, made up by splicing 2 ft. of 
lancewood on the top of 2ft. 6in. of washaba or, it this 
cannot be obtained, hickory or ash. A four-part green- 
heart rod may be made to the following dimensions. 
Butt, 3ft. 6in. long, IJin. in diameter at the handle, 
and I in. at the first ferrule ; second joint, 3 ft. in. long, 
and Aln. in diameter at the second ferrule; third 
joint, 3 ft. 6 in. long, and A in. in diameter at the top 



ferrule ; top, 3 ft. 6 in. long, and A in. in diameter at the 
point. A light rod may have title lower joints of pine or 
red deal with a lancewood top or a spliced top as for the 
bamboo rod, and may be to the following dimensions. 
Butt, 3 ft. 4 in. long, tapering from IJin. to H in- in 
diameter; middle, 3ft. lin. long, and Jin. in diameter at 
the ferrule; top, 3 ft. 4 in. long, tapering to A in. in 
diameter at the point. 

Hollow Boot-last. — Below are instructions on making 
a boot-last with the instep fixed, not loose as in ordinary 
lasts. The form of the last is to be hollow, so that a 
wood bottom can be fixed in. Make a last with soft 
buckram ; as two or even three thicknesses of buckram 
will be necessary, it will be best to cut the pieces so that 
all the seams will not oome in one place. Cut out the 
last to Fig. I, noting specially tnat It should be 
rounded off at the top of the toe as at A. Two of these 
pieces will be needed for each last, unless three thick- 
nesses of buckram are used, then four pieces will have to 
be cut. Now fold a piece of paper and get the fold as 
level as possible to BC, as shown by the dotted line 
down to D, and out it out to the first pattern. This will 
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Hollow Boot-last. 

give, whenopen, the shape of Pig. 2 ; a piece can be cut 
to this, and another to Pig. 3, in the form of a toe-cap 
(see Pig. 2). Before working the pieces, each one can be 
steamed or slightly damped. Take one piece (Pig. 1) 
and tack it, as when lasting a shoe, to one side of the 
last. Treat a similar piece for the other side in a 
like manner, paste the edge (using bookbinders' paste or 
a mixture of glue and paste) for about iin. up ABC 
(Fig.l) and EF, and last that in a similar way, letting 
the edges overlap so that one edge may adhere to the 
other up the front and back, putting in a few tacks to 
keep the edges in place till dry. When thoroughly dry, 
last on the one layer (Pig. 2) and give the whole a coat of 
paste, then paste on the cap (Pig. 3), lasting each 
piece Over as for the upper of a shoe, and when this 
has set the two pieces similar to the first may be 
put on. "When dry, give a coat of plaster-ot-Paris and 
whiting, and when this has set quite hard smooth 
off with fine sandpaper and paint any colour desired. 
The lasts could also be made with several layers of 
brown paper or thin strawboard, which can be pared 
off with a sharp knife. "When finished,, the bottom 
rough edges can be cut off to the bottom of the last, 
ready for the wood bottom. If a very solid last is 
needed, a good method would be to coat the last with 
thin paper, and encase it with papier-mach6 ; when quite 
set, rasp or file off any roughness. By this means on, 
say, a pointed-toed last, any shape could be got, as it 
would only mean adding a little more papier-mache 
where needed. 

Cleaning Telescope Lenses.— Telescope lenses when 
returned to their fittings after having been removed for 
cleaning must occupy as nearly as possible their former 
positions. It would perhaps be wise to clean each lens 
separately, carefully marking with a lead pencil the 
edges of the lenses in the objective and the cell, so 
that when the lenses are returned the lines are guides. 
The eyepiece lenses that are burnished into their cells 
present no difficulty. To clean the lenses, first sponge 
the surfaces with cotton-wool dipped in spirit of wine, 
then polish with a fine cambric pocket handkerchief. 
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Adapting Boll-holder to Pocket Camera. — The 

simplest plan of employing films with a pocket camera 
constructed to take plates woulite to use cut films ; this 
would not Involve the alteration of any portion of the 
apparatus, the films being merely slipped into the dark 
slides like plates. The accompanying illustrations show 
the construction of a roll-holder. Fig. 1 is a plan 
of the holder, which consists of a box frame with open 
Bides from AA and BB. Along the top and bottona of 
each side is a groove 0, which permits the front part D 
to be slid in, making the whole light-tight j catches are 
fixedas at E (Pig. 3) . This front (Fig. 2) is like an ordinary 
pocket dark slide, but has wings or side-pieces D to run 
intoAAaud BB.and at V is fixed fl, sheet of vulcanised 
fibre with an opening the size of the reciuired plotuye. 
The shutter G may be of similar material. Fig. 3 is a 
perspective view. Attached to the back of the frame is a 
skeleton block (shown by the double line H, Fig. 1) , which 
serves to keep the two rollers I and J in position! two 
other rollers, K and K', are fixed, one on each side of the 
front frame. The roller K is provided with pins L (Pig. i) 
in the side ; the circumference of this roller being exactly 
equal to the diameter of the picture, the perforations 
made by the pins serve as a guide in cutting up the film 
previous to development. A reference to Pig; i shows 



stove, specially fitted for the work, should be obtained. 
To renovate the brass part, it must be taken to 
pieces, and boiled for about twenty minutes in a strong 
solution of caustic soda to destroy anjr of the old lac- 
qxier; then, when dry, dip in nitric acid toproduce a 
bright colour, and prepare for lacquering. The parts 
must be gently warmed, and the surface thoroughly 
covered with a layer of lacquer by a camel-hair brush, 
great care being exercised that the surface is npt gone 
over twice to streak it. Leave the nrticle on tie stove 
to dry, and when all is finished, put it together and 
screw up. Of course, any ooloui-ed enamel might be 
used instead of black, as the procedure is tie same for 
all colours. 

Beuovatlng Veneer on Piano.— In a piano left in a 
damp place glue may perish and veneer buckle up. In 
such places, work thin hot freshly made glue underneath 
by means of a thin bladed table-knife which has been 
warmed by first dipping in hot water; then press the 
veneer well home again by means of a warm fiat-iron. 
Cracks, fissures, or broken portionsmay be made good by 
a mixture of shellac and resin melted m equal portions, 
and with a trace of dry pigment added to ma>e the prepar- 
ation match the colour of the wood. It can be melted In 
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Fig. 5 
Adapting Boll-holder to Pocket Camera. 



that this roller terminates In a pinion P, having five 
teeth, whieli engage with a cog-wheel X having thirty 
teeth. The cog-wheel is marked with numbers, so that 
the number of exposed films may be easily read off. 
The cog-wheel is loosely fixed with a screw into the 
framework. Fig. 5 shows the key that turns the roller 
carrying off the film, which drops through the top, the 
part M coming llush with the surface of the frame. The 
catch N (Pig. 1) is-then turned over M, and holds it in 
position ; whilst the piece of watch spring s screwed into 
the side bites into M, and prevents the key being turned 
the wrong way. 

Renovating Bedsteads.— For renovating bedsteads 
where conveniences for enamelling or japanning goods 
are few, it would no doubt pay to lay down a japanning 
plant in a fairly large well-lighted workshop, with 
gas laid on for heating the drying and lacquering 
stoves. Double - cased steel stoves are more econom- 
ical when continuously used, owing to the saving of 
the heat by radiation ; they will heat up to SOJ" P. 
in it short time, and this heat is very easily 
maintained and regulated. - The whole apparatus is 
complete with straight thermometer, and can easily 
be taken to pieces. Thoroughly clean the parts 
to be enamelled by emery bobs, sandpaper, or emery- 
cloth. Then give the surface a thin coating of tar spirit ■ 
by rubbing over with a rag, di-ying oft for fifteen or 
twenty minutes at 35(XP. to MO^'P. in the stove. Next, 
the enamel must be spread very evenly over the work 
by a camel-hair brush, and stoved at 250° P. toi300=P. A 
second coat may now be given, following the same 
procedure. Lastly, apply with a brush a better black 
enamel, and afterwards stove at 3oO'P. to SSO^F. The 
article is now ready for polishing. This is done by well 
rubbing with cloth or felt; using finely powdered pumice- 
stone or tripoli. "When the operation is nearly finished, 
rub on a little oil, and' when the article is, sufficiently 
bright, rub with oil alone to remove any dust that may 
have settled on it.. Dry off with a soft cotton or silk 
duster to remove any dust, grit, etc. A small lacquering 



a ladle or tin, and the mixture may be pressed where 
required by a chip of wood. Clean off level, wipe over 
with raw linseed oil, and repolish. 

Refixlng Drumhead.— Here is explained how to refix 
a drumhead which has got on the cross. First of all, the 
head must be removed from the flesh hoop by soaking 
in cold water till found quite pliable. Pi-evious to 
removing the head, observe how it was lapped round the 
hoop, as a guide lor getting it on again. Before refixlng, 
the head should be cleaned with a flannel and a little 
soap. Whilst still wet, place it face downwards on a 
clean table or bench, and lay on the flesh hoop so 
that the margin for lapping is equal aU round. Divide 
the circumterencs into four, marking the points with 
a pencil dot; and commence the lapping at one of the 
points by tucking in the skin as it was before, and 
do the same with the opposite point. When these four 
points are worked In, again taKe the midway points, 
and proceed as before, never working two points on 
one side, but always taking the opposite point, and so 
on till the skin is on all round. Care must be taken 
that the head shall lie without wrinkles, or shall not 
draw the hoop out of shape. For the first few laps the 
fingers can be used, but afterwards a curved flat-ended 
tool, similar in shape to the handle of a pair of pliers, 
but much more curved at the end, will be found 
necessary. After lapping, and whilst still damp, place 
the head in position on the shell of the drum, fix the 
hoops, and only moderately tighten by the braces, 
and when dry tighten to the required pitch. The 
services of an assistant whilst fixing the skin will be 
invaluable. 

Dinged Brickwork.— There are two kinds of ding- 
ing ; one is axing old bricks to look like new, and the 
other is rubbing overthe. walls, new or old, with a 
piece of coloured brick in order to give the same general 
tint throughout. Thelktter method is generally adopted 
before tuck pointing in order to hide the original 
mortar. 
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Rendering Bone and Horn Transparent, — The 

opacity of bone is due • to the presence of phoa- 
phate o f lime, which it contains to the extent of 60 
or 70 per cent. The lime can he removed by treating 
with dilute hydrochloric acid, but nil that is left Is the 
gelatine, the bone being destroyed ; hence, lor all 
practical purposes the opacity of bone cannot be re- 
moTed. There is no method of removing the opacity 
from white hoi'n, -but ..treating with hydrochloric acid 
might be tried. 

ConvertHile Mailoart.— Fig. 1 shows a convertible 
mailcart with a bassinette shaped body. Fig. 2 illustrating 
the panels A, rockers, and seats. In Fig. 3 D is a hinge. 
Pig. i being a side view of the plate G and showing a 
slot E, which fixes the handles in any position by a 



The back part of the body is 1ft. iln. wide on the 
, bottom, and Itt. 5Hn. outside the top of the panel. 
The handles H (Figs. 1 and 3) are liin. square, and aro 
screwed on to the rockers from the inside. The wheel? 
are 2ft. liu. and 1ft. high. 

Restoring Colour of a mahogany Table.— The 
dirt and old furniture paste can be removed 
from a mahogany table by well rubbing with paraffin or 
benzoiine. The scratches. If deep, will require to be 
drawn up by pressing a strip of warm iron along the i' 
track, first wetting the place with cold water ; or, belter 
still, place a wet piece of rag over the bruise and in ess 
the hot iron along, the steam thus generated often 
drawing up the bruised surface level. If this fails, 
however, it may be necessary to scrape the sur- 
rounding stirlaoe till it is level with the damaged 
portion, and if the scratches are not deep it will 
' *■ ofttimes be sufficient if the surface of the polisli 
' only is removed ; do this with No. 1 glass 
paper, first wiping over its lace with linseed 
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bolt similar to l? (Fig. 3). In making the body, work to 
a full-size drawing of the complete mailcart, and order 
the Wheels, axles, springs, and other parts, which can 
be obtained. If the cart is to be varnished in the wood, 
Ahierican walnut looks well, with white ash mouldings 
(Fig. 1), and if it is to be painted white wood would do. 
The rockers B (Fig. 2) are screwed Inside the panels, 
Jin. on, and boxed out on the bottom to take the 
bottom boards, and at the back end to take a i-m. 
panel. The body panel, front panel, and bottom part 
and footboard are boxed out Jin. deep, and the seats 
are convertible into a cot by the use of the centre- 
board K, Fig. 2. When not used as a cot this is swung over 
on the back. J, Fig. 2, is a hinge, and the front seat can be 
dropped and the child can sit on the fixed front seat. 



oil, finishing with finer paper. The faded portions will 
require colouring up, unless the faded polish is re- 
moved by sprinkling it with methylated spirit and 
rubbing whilst still wet with glasspaper. Coloured 
polish will probably be necessary to get an even colour. 

Parchment Paper.— This is made by running finished 
paper through sulphuric acid slightly diluted with 
water, and neutralising the excess of acid by an alkaline 
bath or water. The acid could not be used in the 
beating engines, and if it were applied to the pulp, 
the operation would have to be done in an earthenware, 
or lead-lined tank and the pulp thoroughly washed 
before it was brought on to the felts. Any treatment ot 
the pulp would, however, not have the same effect 
as that produced on the paper, the action ot the acid 
causing the solution of a certain portion of the surface 
celWlose and its deposition on the exterior of the papei 
as a continuous and, to a certain extent, impervious 
film. 
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Designs for Church Seats.— In most plaoea of wor- 
ship the old-tashioned'hox seat Is superseded by the open 
seat. These seats are, as a rule, made of pitchpine. As 
pltchpine makes ,a very cold seat, the seat-board may 
with advantage he of yellow pine. Figs.-l to 6 show 
designs of ends Huitahle for such seats. The height 
of the seat-ends varies a little, hut is usually about 
3ft. 3 in., the width heing 18 in.,' the thickness l|in., 
and the height 2 ft. 2 in. at the arm level. When a number 
of ends are required, good clean planks, 18 in. hy IJin., 
are selected. A pattern of a seat-end is placed on the 
plank, and the pattern lined round with lead pencil, after 
which the ends are cut to line usually with a band-saw. 
If the proper method is not adopted when lining these 



glasspaper. If the instrumeijt is inlaid with pearl and 
black around the soundhole, this portion may be simi- 
larly treated. If, however, it is inlaid with celluloid in 
the form of a shield, care must be taken that the polish 
is not removed with the glasspaper. The wood can also 
be rendei-ed whiter if, when glasspaper is being used, the 
surface is rubbed with chalk or whiting so that the 
operation of rubbing may at. the same time press some 
of the chalk or whiting into the wood pores ; such an 
effect is not very permanent, of course. 

Calouring lUuminatioii I-amps. — For colouring 
plain illumination lamps, first cleanse them with a 
strong solution of potash, well rinse in clean water. 




resigns for Church Seats. 

ends, much timber will be wasted. Fig. 7 shows a correct 
method of lining. From Fig. 8, which shows a wrong 
method, it will be noticed that in a plank long enough 
for four or more ends, for every iour ends lined there 
will be a waste of about two-thirds the length of an end, 
and for evei'y sir ends, waste egual to one end in the 
lengtli of the plank. In the figure, X denotes waste. 
Fig. 9 shows a prepared seat-end, which is chamfered. 
If the band-sawing has been done to line with a saw in 
good condition, very little cleaning up will be required 
after the chamfer has been made. The tenons at the 
bottom of the seat-ends fit snugly into mortises made in 
the floor. 

Purifying Swept Oil,— The simplest method of clean- 
ing sweet oil that is very dirty will be to heat the oil to 
about 300" F. and run it through a very fine strainer or a 
piece of Tnuslin. It should then be placed aside for about 
fourteen days, when the clear top oil may be ladled off. 
There are^several other methods of cleaning the oil, but 
they would require costly apparatus. If the oil is re- 
quired very pale or what is known as refined, the 
cheapest method will be to send it to an oil refinery and 
have it chemically treated. The process described above 
would sufficiently refine the oil for ordinary purposes, 
lubricating, etc. 

Cleaning Soundboard of Unpolished Mandoline,— 

The usual method of cleaning the soundboard of an un- 
polished mandoline is to remove the upper surface 
by means of a cabinetmaker's steel scraper and finish 
off with two grades of glasspaper. If a scraper is not 
at hand, cold water jind pumicestone soap or Monkey 
brand soap is advised; this should remove the dirt. 
When the surface is quite dry, smooth down with No. 



Fig. 8 



Fig. 6 



thoroughly dry, and place in a warm room tor a few hours 
before colouring so as to warm them sufllciently to pre- 
vent chilling. Obtain small quantities of Crane's cold 
lacquer of the colours required, and either dip the lamps 
and drain or lay the lacquer on with a camel-hair brush, 
the latter method being the better if only a few dozen 
lamps are to be coloured. Then hang them up to dry in 
a warm room. Common tumblers will answer the pur- 
pose of the lamps. They only need lacquering two-thirds 
up from the bottom, and about a tablespoonful of water 
should be put in when using to prevent damage to the 
, tumbler. The lacquer can be removed with sti'ong soda 
water. Price's special bucket lamp candles may be used 
on account of their cleanliness. Guttering candles will 
make the lamps very messy. 
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Screen Making.— The only method of hanging 
Bcreeus without metallic binges is to use linen webbing, 
as in a clothes-horse ; or for small pulp-board fire- 
screens a piece of tough linen, glued lengthways of the 
join, will suftice. To ooTer screens properly, practice is 
neoesssp'y- Hessians, canvas, and flax sheetings require 
well damping before mounting ; leather cloths and other 
enamel-faced goods must be well warmed to prevent 
cracking. Always commence tacking in the centre, and 
work to the corners. Any wrinkles in hessiaus, canvas, 
and flax sheetings can generally be shrunk out by 
damping the back and ironing with a hot smoothing- 
iron ; this will not apply to leather cloths, for which 
there is no remedy. 

Sitting-room Chair.— Pig. 1 shows in part elevation a 
form of chair known as a ladder-back. The joints of 
the chair should be made with stub-tenons and mortises. 
The back is framed up to 3ft. high, 1ft. 6 in. wide at- 
the top, and 1ft. 24in. at the bottom. The front is 
I ft. 4in. high by 1 ft. 6 in. wide over all, the total width 
of the seat from the front tb the hack being 1ft. 4 in. 
A loose seat (see Fig. 2) is framed from 2-in. by J-in. 
pine, and webbed on the top; the holes B fit on to 




plate i this will effectually loosen the film, and it may 
then, with the same light motion, be roUed back off the 
glass. Do not remove the film all from one side, but 
treat each edge alternately until the fllm is completely 
detached. Now carefully lift the glass, together with 
the film floating upon it, out of the Bolution ,/ and 
as carefully lower again into a dish of clean water at 
least double the size of the fllm. When the fllm is below 
the sui'f ace of the water, the glass may be removed, and 
its place supplied by a sheet of glass about twice the 
size, coated with gelatine. If a gelatine sohition is not 
at hand, an unexposed dry plate, from which the un- 
altered silver has been fixed out, may be used. When the 
fllm has fully expanded (which will depend upon the gela- 
tin^, but is generally nearly doiible the original size/ lift 
the fllm and glass out together, and stand up to dr.v. 
All the operations must be carried oiit very slowly 
and carefully, or the fllm, which, of course, is very 
thin and is extremely tender when wet, may be broken. 
Air bubbles, which are liable to get into the solution 
or between the glass and the fllm, must be carefully 
removed. 

Re-rubbering Pneumatic Tyres.— In re-rubbering 
pneumatic tyres, first coat both sides of the fabric with 
solution. Do this by passing the fabric (which is 
wide enough for the circumference of the tyres) 
through rolls which are slightly heated, thus ensuring 
an even coating. Where this cannot be done, thin down 
the solution with benzoline for the first coat, so that 
it will soak into the fabric. The second coat should be 
as thick as treacle, and must be brushed evenly with a 
stiff brush. The strips are cut on the bias at an angle 
of about 45°. Two strips are used ; these, when soiu- 
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tenons A (Fig. 1) in the top of the knee and prevent the 
seat moving. In making, the back would he framed up 
complete, then the front, and the two parts connected 
by the side rails, the seat frame being made last. 
Beech wood is excellent for chairs, being very clean 
and bright in grain, but is more expensive than birch; 
\the latter wood is used in immense quantities for chair- 
making. In the shops the heading would be dope on a 
spindle machine ; a hand home-made tool for beading 
is shown in Pig. 3, being simply two pieces of hardwood 
Ecrewed_together, the cutter being a thin piece of steel 
filed to shape and placed between the two pieces of 
wood ; the fence keeps the cutter in a true working line. 
A profile of the bead is shown at C (Fig. 3) . Shopmade 
handbeaders wi,th iron stocks can be purchased fairly 
cheaply. 

Enlarging Negative by Expansion.— Below is ex- 
plained how to enlarge a negative by expanding 
the fllm. It is necessary in the flrst place to make 
up a 5-per-cent. solution of hydrofluoric acid ; this 
Is disagreeable stuff to have about, so that a 10-per- 
cent, solution of hydrochloric acid, which, however, is 
uncertain in its action, may be used instead. Citric 
acid, which is sometimes recommended, is likewise un- 
certain. Hydrofluoric acid, as well as its solution, owing 
to its destmctive action on glass, must he kept in rubber 
bottles. This solution forms the stripping bath. Im- 
merse the negative for a few minutes in plain water to 
ensure even wetting, and then transfer to the stripping 
bath. After a few moments' immersion the film should 
begin to show signs of frilling. Now very carefully draw 
the ball of the first finger lightly across the edge of the 
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tioned together, have tlje threads in the top strip 
running across the threads in the bottom strip. When 
the strips have been rolled well together the ends are 
joined, one end of the top overlapping the bottom, and 
the other end of the bottom overlapping the top strip. 
The tyre is made up on a block of the diameter and 
shape of the tyre. A section of the block is shown in 
Fig. 1. On each side of the block running round the 
circumference is a bead or ledge, on which the wires 
are placed. The fabric is put over the block and the 
wires over the fabric on to the beads or ledges. The 
fabric is put straight, solutioned, and turned over the 
wires each side and rolled down. When the fabric is 
dry, it is put over a dummy tyre (an air tube enclosed 
in a canvas case) and blown up on an ordinary wheel. 
The wheel is fixed on the bench between two upright 
strips, slotted to take the spindle passed through the 
hub. The rubber is put on after being cleaned with 
benzoline and coated with solution. To get the lines 
or corrugations straight a guide (Fig. 2) is used. This is 
made to fit on the edge of the rim and into the corruga- 
tions. After the rubber has been well rolled down the 
edges are trimmed off and the inside of the tyre is rubbed 
over with French chalk. When the tyres are of ordinary 
canvas they can be made without the block. If the 
tyre is to be Sin. wide, cut the canvas Sin. wide. 
Solution one side only. With blue lead draw lines 
3i in. apart and 24 in. from each edge. On these lines 
the canvas will be folded over the wires. The canvas 
wUl overlap lin., giving three thicknesses for the 
tread. Solution and roll down the overlapping por- 
tiqn, and solution on this side for the rubber. The 
canvas can then be blown up on a wheel. A handy 
tool for stripping off old rubbers can be made as 
follows. Bend a piece of sheet iron, about No. 12 gauge, 
as shown in Fig. 3. A gas tube is fixed under the plate 
with small holes drilled in it at intervals ; this is con- 
nected to the gas bracket by a rubber tube. The tyre 
is placed-over the hot plate, when the rubber will coma 
otfeasily. 
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Selecting and Turning Watch Cylinder.— In select- 
ing a watch cylinder one must be obtained that is longei' 
than the old one now discarded, and its diameter 
must be such that the wheel teeth go inside it and have 
a, little shake ; also, the cylinder must go between two 
wheel teeth with a little shake. The freedom of a tooth 
In the cylinder is the "inside shake"; the freedom of 
the cylinder between two teeth is the " outside shake." 
These should be approximately equal. To measure the 
height of the passage, remove the under chariot, and in 
Its place screw a thin piece of brass having a hole, where 
the cylinder comes, half the size of the cylinder body. 
Turn the lower part of the cylinder away until, when it 
stands on this brass piece, the passage is correct. Then 
turn the bottom pivot. When turned and rounded up 
and stood In its jewel hole, sight the height of the 
balance seat just above the 'scape cock level. The total 
height of the cylinder is measured over the outsides of 
the jewel holes (with endstones removed) with a douzieme 
gauge. For further particulai-s of cylinder turning, see 
Series II, p. 232. 

Home-made Plough Plane.— Thedrawingsshowa very 
handy form of plough plane that can be easily made. The 
stock may be of any wood, but hard wood for preference, 
the lower part being rebated so as to leave a projection 
a little smaller than the plough Iron, as shown at B (Figs. 
a and 3), or, as is shown in Fig. I, a chisel will answer the 
purpose ; then by making a wedge-shaped slot, and 
gouging a hole out as illustrated for the escape of shav- 
ings, a wedge A (Fig. 3) can be made to the required 
shape; this will fasten the chisel Into the stock. The 



division on the scale represents 1 per cent, of cream. It 
is necessary to use some circumspection In judging the 
results of these simple tests, because a milk with plenty 
of cream has a low gravity— i.e. a milk with 12 or 14 per 
cent, of cream may register only 1028 or 1029 on the 
hydrometer. Water can be removed from milk only by 
evaporation, and as for other impurities, with the ex- 
ception of the occasional addition of preservatives, 
there are none ; preservatives cannot be removed from 
milk. 

Chimney Sweeping.— Personal experience is better 
than any description, and a person requiring an 
insight into the work should be present when a chim- 
ney is swept in the house he occupies. The brush is usually 
put up the chimney and length after length of the rod 
screwed on as the brush is pushed up. A cloth is fastened 
in front of the fireplace if the grate is in a living-room, 
the rod passing through a hole in the cloth. Chimneys 
that cannot be swept by rods are cleansed by another 
arrangement. A ball attached to a cord is dropped down 
the chimney ; a brush is attached to th$ other end of the 
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fence (Figs. 2and 3) is made of another pieoeothard wood, 
which is rebated so as to leave the required distance 
for working from the side of the material (marked D, 
lig.'2). It can be secured to the stock by a couple of 
screws. The disadvantage of this plane is that the 
fence would require to have a deeper or shallower re- 
hate for each new job, but the alterations could be made 
without much trouble. 

Hardening Gold and Silver Wire.— Gold and silver 
are hardened by compression, and a suitable way of 
applying this is by drawing the wire through a draw 
plate, and reducing its size a little by burnishing it 
with a steel burnisher and heavy pressure (if the wire is 
very thin) , by twisting it, or by hammering. The method 
employed depends entirely on the work in hand ; thus, a . 
brooch pin that has been soldered at the joint is gener- 
ally given a twist, a scarf pin soldered in the centre is 
hammered and burnished, and so on, using the most 
readily applied method. 

Testing Milk.— The analysis of a sample of milk 
is not a simple matter— in fact, it can be done only by 
one experienced in the work. It is, however, possible to 
test milk by simple methods to determine whether it is 
grossly adulterated or not. To do this it will be neces- 
sary to procure a hydrometer and a cream tube, and the 
simplest form of hydrometer consists of a bulb of glass 
with also a glass stem ; it is loaded with mercury or 
shot, and the stem is graduated. For examining milk 
the kind known as a " urineometer " should be procured. 
It placed in a tube of genuine milk, the hydrometer will 
sink to the mark 1030 to 1032 ; in watered milk to a mark 
below 1030 ; and in skimmed milk it will sink to 1032 to 
1035. The cream tube consists of a glass tube about 6 in. 
long and 1 in. in diameter, with several graduations 
near the open end; if the tube is filled to the upper 
mark and left to stand overnight, the cream will have 
risen in the morning and may be read olf. If genuine 
milk, 8 to la or even more per cent, of cream will have 
risen; if skimmed milk, less than 8. As a rule, each 




cord, and the sweep, standing at the fireplace, seizes the 
cord and draws the brush downwards. Awkwardly con- 
structed chimneys are provided with external soot-doors 
through which the rods or the ball can be inserted. 
Huge farmhouse chimneys are commonly cleaned with a 
holly bush, which is drawn up and down the chimney as 
often as required. Tools can generally be obtained from 
plumbers or from builders' merchants. Soot generally 
finds a ready market among gardeners, farmers, etc., 
who use it on the land. 

Bright Silver-plating.- To get a bright deposit from 
ordinary silver-plating solution, put Iqt. of an old silver 
solution into a i gal. Winchester bottle. Add to this 2 fiuld 
ounces of carbon bisulphide, and shake well together ; 
then fill up the bottle with a strong solution of potassium 
cyanide. Keep in a cool dark place. Add a small 
quantity of this to the ordinary plating bath, as re- 
quired, well stirring the whole each time. This should, 
only be used for special work, and in an old solution, as 
it ruins the bath for all subsequent ordinary silver- 

Slating. A chocolate colour on the anode denotes a 
eficiency in free cyanide of potassium. The remedy is 
to add cyanide until the anode works clean. 

Boot Dubbing.— For a good dubbing boil together 
21b. of black resin, lib. of tallow, and Igal. of crude or 
train oil. Another recipe consists of Igal. of boiled 
linseed oil, j^lb. of mutton suet, 31b. of yellow beeswax, 
and 21b. of common resin ; melt all the ingredients to- 
gether. Warm the leather previous to well rubbing in 
the dubbing. The latter recipe will render shoes water- 
proof, and can be applied to soles as well as uppei-s. 



Cyclopaedia of Mechanics. 



95 



Sanded and Fainted Wood.— In the case of 
posts which are to be painted and then coated with 
line sand, the process of accomplishing this is as follows. 
Paint the posts in the ordinary manner, and while 
the paint is still wet throw handfuls of clean, sharp, dry 
sand at the posts until the whole of the paint Is covered 
with sand. The sand should first be dried in an oven or 
over a stove. If the desired effect is not produced by the 
first coat of sand, a second coat of paint may be applied 
over the sand after the first coat has properly dried, and 
then followed with a second application of sand. 

Child's Combined Running Stool and Barrow.— 

The combined running stool and wheelbnrrow illus- 
trated by Fig. 1 may be used for teaching a young 
child to walk. The leading dimensions are figured on 
the side and end elevations, Figs. 2 and S, whilst 
the following are particulars of the construction. 
The shafts and handles are IJin. square, the legs liiu. 
in diameter, and the rails A, B, and C (Fig. 1) |in. 
in diameter; they should be made of ash, the body 
support D, }in. thick finished, being made of anj' hard 
wood. The edges of the hole should be rounded off, and 
the ends of the support fit into grooves made in the 



a book is held well up above the head and looked up at, 
the sides ol: the bookwill appear to ran together to wards 
the top. Bearing in mind, however, that the size of the 
object is governed also by the distance the rays travel 
before reaching the focussing screen, the necessary cor- 
rection can be made by swinging in the back of the 
camera at the top, so as to bring the plate vertical or 
parallel with the object. Information on the use of the 
swing-back adjustment is given in Series I., p. 338. 

Acetylene Generator for Optical Lantern.— In using 
an acetylene generator with an optical lantern the 
danger to be guarded against most is that of allowing 
the gas to escape where there is a naked light, or of 
bringing a light to the place. It must be borne in mind 
that, prior to the generator being charged, it is filled 
with air, and therefore, when the gas is first made, the 
apparatus becomes charged with mixed gas and air, 
which is explosive. A fair proportion of the first gas 
that makes the holder fill should be disobai-ged into the 
open air to waste. The next thing is to practise charg- 
ing the apparatus, so that it will not make too much 
gas at the start (it should not do so afterwa,rds). If too 
much is made, it will blow out through the water-seal 
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handles, the parts being screwed together. Any kind of 
wood will be sm]^able for the barrow, even deal; tbe 
bottom end and sides are all fin. thick, and the last are 
Sin. wide. The wheels (fin. by 6in.) and the spindle 
(li in. square) are made of hard wood. The most 
suitable joint between the legs and handles at E (Fig. 2) 
will be the mortise and tenon, and the three rails A, B, 
and C fit holes-bored in the legs and shafts. A,groove 
formed in each of the sides receives the front, and 
ordinary castors can be used for the bottom of the legs, 
but those of the bail pattern will be more suitable, as 
they readily move in any direction. Having cut out the 
spindle, this being of a square section so that the wheels 
can be fitted on to it better, its ends can be connected 
to the shafts by means of a couple of 4-in. round-headed 
screws, these of course working freely in the holes of the 
shafts, but fitting tightly into the ends of the spindle. 
All the parts that come in contact with the child's hands 
or body, are rounded. 

Buildings In Photograpb out of Perpendicular.— 

If two parallel Hues (or towers) are photographed when 
placed at different distances from the camera, it will be 
found that the lines are at different distances from 
each other on the focussing screen, the space between 
the lines being regulated by the distance behind the 
lens that the i-ays have to ti'avel, which distance is 
directly proportional to the distance between the lens 
and the object. By a natural law of perspective, there- 
fore, if an object is above the line of sight, the rays 
of light have farther to travel, and the object looks 
smaller, or the parallel lines come closer together. If 



Into the room and will smell. If there is risk of this, 
the apparatus should be kept about 15 ft. from the 
nearest light (horizontal distance). It is probable that 
at the worst the generator would not discbarge more 
than ift. of gas per hour in this manner, and this volume 
would be dispersed and non-explosive before it reached 
a light 15ft. away. But the escape will not occur it the 
working of the generator is mastered. 

Bookbinders' Varnish.— Ordinary shellac varnish is 
quite good enough for all purposes for which the 
bookbinder us^s varnish. To make it, put a penny- 
worth of shellac into a bottle, and pour over it • 1 pt. 
of methylated spirit of wine (both to be obtained 
from the druggist), and cork well and shake occa- 
sionally; the shellac will soon dissolve. It may be 
strained before use into another bottle. If it is too 
thin, add more lao; if too thick, thin with spirit. 
There is nothing to be gained by using a high-priced 
varnish, or one with a number of different gums or 
lacs, for the object of varnishing is to give certain 
leathers a shiny appearance, and the above preparation 
will do as well as any other. The following recipe is 
supposed to be the best known. Put into a vessel 6 oz. 
of mastic in drops, 3 oz. of sandarach finely powdered, 4i oz. 
of coarsely broken glass, and 32 oz. (li pt.) of spirit of 
wine ; place the vessel upon straw in another vessel filled 
with cold water, put it on the fire and let it boil, stirring 
with a stick. When the whole appears well mixed, put in 
3oz. of turpentine and boil for another half-hour, then 
take it off the fire and stir until it cools. Next day filter 
it through fine cotton, and cork well up In a bottle. 
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Naphtba Varnisli.— Shellac will readily dissolve in 
wood naphtha, but the solution does not give a very good 
varnish. Other gums are generally added to impart 
brightness and elasticity, and of ttimes resin, which gives 
brightness, is added in excessive quantities because it is 
cheap.- If the varnish is to be used for a quick finish of 
woodwork the following recipe will be suitable ; Wood 
naphtha 1 gal., shellac 2 lb., resin 8 oz., and. gum 
sandarach 8oz. Crush the gums, and dissolve in a stone 
or glass jar, frequently stirring to prevent the gums 
massing together Strain through muslin. Apply with 
a camel-hai-r brush. Keep the bottle tightly- corked 
when not in use. 

Grain Elevator.— To lift 30 bushels of oats aii hour to a 
height of 9 ft. would require only about O'OOS horse-power, 
or about one-eighth of what a single man is capable of 
lifting in the time it someone else fills for him. A 
builder's rubbish wheel hung overhead with a 2-in. rope 
and a canvas-lined cane basket suit the case: but, 
of course, if an elevator is desired, it may be adopted— 
aay a li-in. leather belt with block tin cups 3 in. wide, 
15 in. broad, and liin. deep,, with flat backs and curved 
fronts, 6 in. from centre to centre, fixed to a belt with 
two copper rivets, and working over a 6-in. belt pulley top 
and bottom with 1-in. shafts. The bottom pulley would 



from the surface ; the concrete is then laid to the level 
of the top of the pegs. The pegs are withdrawn after the 
concrete has set, and the whole surface is then grouted 
with cement and sand in the proportion of li to 1 ; the 
upper surface should then be covered with fine concrete, 
formed of li parts of sand to 1 part of cement. A floor of 
this kind, however. Is very likely to crack with the heat 
of the summer, and instead of ah upper surface of fine 
concrete the better plan will be to use best natural 
asphalt. A curb in concrete or stone should be laid 
round the edge of the floor so as to retain the water, and 
a drain provided with a valve should be constructed in 
order that the water may be drawn off if necessary. 

Chocolate-coloured Paint for Extecior Use.— To 
prepare the priming coat for outside woodwork, mix 
together 121b. of genuine white-lead, 21b. of black paint, 
21b. of patent driers, lipt. of boiled linseed oil, and ipt. 
of turpentine. For the second coat, of chocolate colour, 
mix together 141b. of Indian red paint, lib. of black 
paint, and 21b. of patent driers, and thin down to the 
required consistency with 1 pt. of boiled oil, i pt. of tur- 
pentine, and ipt. of oak varnish. 

Protecting Dwarf Walls. — The only practicable 
method of making dwarf walls too uncomfprtable for 
idlers to sit upon is to fix on the top of the walls a wrought- 
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run in a semicircular race of sheet zinc on the grdund 
floor (see Fig. 1), so that the grain could be fed to the 
cups, about 105 of them oa.rrying a bushel. For 30 bushels 
an hour, this would mean a belt speed of, say, 30 ft. per 
minute, which, with 6-in. pulleys, would be about twenty 
revolutions a minute, but it would work better if it went 
faster. Fig. 2 shows a back view of the belt with the 
cups A fixed.' If something cheaper is wanted, uphol- 
sterers' webbing, and smaller tin cups, running over 
wooden wheels, could be employed. A good business 
grain elevator would be required to lift, say, 3,000 
bushels an hour to a height or from 60tt. to 70 It., and 
this would require from 6 to 7 horse-power. 

Oak Stain.— A simple method of preparing an oak stain 
is to mix 1 oz. of black japan in 1 pt. of turpentine ; apply 
one or two coats according to the depth of colour re- 
quired. Another stain may be made by dissolving lib. 
of glue-size in 1 qt. of boiling water, adding a few ounces 
of dry burnt umber and ochre to meet requirements. 
Apply hot. Both the above stains should be allowed to 
dry, and should then be finished off with two coats of 
hard oak varnish. 

Curling Fqnd. —Below are some hints on constructing 
a curling pond, which is to be about 50 yd. long by 13 yd. 
wide. The site should first be made perfectly level, and a 
clay subsoil will be a distinct advantage. The site, after 
It has been levelled, should be covered with rough con- 
crete about 6 in. thick, made in the proportion of i parts 
broken stone, 2 parts crushed stone or sand, and 1 part 
of best Portland cement. To ensure getting an even 
thickness of concrete, pegs should be driven into the 
ground at frequent intervals and allowed to project 6 in. 



Protecting Dwarf Walls. 

iron bar, say 2i in. by 4 in., with spikes at 5-in. centres, 
asshowuinPig. 1; a more expensive railing, with two 
horizontal bars, is shown in Fig. 2. Barbed wire, within 
6 ft. of a highway, is illegal, and broken bottles are 
often impracticable. 

Brunswick Blacks — The drjdng agents used in prepar- 
ing brunswick blacks and black japans are litharge, red- 
lead, and black oxide of manganese; combined with 
aephaltum a.nd pitch. Isinglass, owing to its insolu- 
bility in oils, etc., is unsuitable. Gum kowrie, animi, 
and copal are used for the finest qualities of black japan, 
but rarely in the preparation of brunswick blacks. The 
following are formulae for brunswick blacks. {].) For 
best quality, 81b. asphaltum, Igal. linseed oil, ilb. flake 
litharge. Jib. black oxide of manganese, and Igal. 
American turpentine. (2) For a cheap quality, lib. 
common asphaltum, 4 lb. bone pitch, i lb. lampblack, 
1 gal. boiled oil, J lb. litharge, i lb. black oxide of man- 
ganese, and 3 gal. turpentine. Kesin is sometimes used, 
but is liable to crack or shell off. -The method of pre- 
paring these blacks is to place the asphaltum, pitch, and 
oil in a suitable iron pan and boil for two or three hours. 
Then sprinkle in steadily the drying agents, litharge, 
manganese, and 'lampblack, while constantly stirring, 
and boil fo* an hour or until the mixture turns stringy 
when worked between the fingers. Allow it to cool down 
to about 240° P., take well away from the fire, stir in the 
turpentine, pass through a strainer, and allow it to 
stand three or four days, when It is ready for use. 
Eecipe No. 1 maybe employed on all kinds of carriage 
ironwork, hollow-ware, etc/, and recipe No. 2 is much used 
on all classes of ironwork, Btoves, etc. Both of these 
varnishes dry hard in about three hours, and with a 
good gloss which is quite durable. 
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Leeboard for Boat,— A very efficient contrivance to 
check leeway is the ieehoard usually hung Ironi the 
gunwale at the sides. It should be about one-fifth 
the length o£ the boat, and at its broadest part two- 
thirds its own length, and at its nan'owest part one- 
third its own length. It the board is fixed to an open 
boat the gunwale should be strengthened at the point 
ol attachment by a piece of timber worked Inside at the 
back of the boat's timbers ; for a boat 20 ft. long this 
should be at least 5 ft. 6 in. long, 6 in. deep, and IJin. 
thick. The board must ]ae pivoted at its narrow end 
by a 5-in. bolt, and its neck, which passes through 
the board, should be square, and a square iron plate with 
a square hole in it should be fitted on each side of the 
board through which the bolt will pass. The round part 
of the bolt will pass through the gunwale and stren gtnen- 
ing piece. The bolt will be tightened by a thumb nut, 
and to prevent the latter workinginto the strengthening 
piece, it will be best to have an iron plate bent over the 
topstrake and dpwn on the Inside to the strengthening 
piece. The board should be made of 1-in. English wyoh 
(or witch) elm with three through bolts each Jin. in 
diameter. This elm is fine-grained, tough, and elastic, 
and is well suited to the purpose. 

Map Corners and North Points.— Figs. 1 to 4 show 
some north points. Map corners, which may he made 



belong and to clean them consecutively. Place the 
rusted steel anij iron parts in a basin filled with paraffin 
oil. Let them soak for a while, and then rub them fre« 
of rust. Brush the chain with rather a hard tooch-brush 
and examine each link to see that no material damage 
has been done. If the links are sound, well and good; 
if not, a new chain may be required. Similarly with the 
springs and the pointer. The latter is, of coarse, of 
aluminium, and will require gentle handling. When all 
the parts have been cleaned and dried, rub them over 
with clean tallow and, reversing operations, fix them 
again in their i-espective places. If when removing close 
observation has been made as to the relative positions of 
screws and levers, and the pieces are replaced as nearly 
aia p'oasible to their places previous to removal, much 
time and trouble may be saved in the matter of regu- 
lating the instrument. When the instrument has been 
put together and screwed into its case, it must be tested 
under an air pump to ascertain whether there is any 
alteration in its range— that is, in the number of inches 
indicated on the dial. If this test 16 unsatisfactory, 
another dial should be obtained and divided to suit. 
When this has been divided and engraved, and placed in 
position, the pointer is attached to the arbor. Then the 
portion of the scale to which it should point is ascer- 
tained by reference to the scale of a standard mercurial 
barometer. By a slight turn of the adjusting screw 




Fig. a 



Map Comers and North Points. 



In either single or double lines, are shown by Figs. 5 
to 8. If stencils are used, a stencil leaf may be placed 
in each corner and joined by straight lines. 

Cleaning Aneroid Barometer.— When taking an 
aneroid barometer to pieces for the purpose of cleaning, 
first remove the pointer, which, like the hands of a 
clock, is merely pressed on its arbor. Then remove the 
dial. It will now be seen that to the mainspring (which, 
acting in opposition to the vacuum chamber, gives rise 
to the variations of the needle in the instrument) is 
attached the main lever and a system of smaller levers 
and springs. It will be necessary to remove these next. 
First release the regulator of the movement, which 
works between centres supported by the bent ends of a 
small base-plate. Next detach the fine steel rod which 
connects the regulator with the main lever. Then un- 
screw the main lever from the mainspring. ' The arbor 
which carries the regulator carries also a hent-up arm to 
which is attached a fine chain. Belease this chain and 
remove the arbor by unscrewing the centre ends. Now 
unscrew the projecting arm from the pillar to which it is 
secured, and remove the thin brass plate which is 
screwed to the small brass pillars at the end of the pro- 
jecting arm. By doing this the arbor which carries the 
hairspring and tile chain can be removed. The base- 
plate of the movement can then be removed. Now take , 
off the knife edge which fastens the mainspring to the 
upper part of the vacuum chamber, and then unscrew 
the iron carriage which supports the mainspring and 
which is fastened to the foundation plate. Finally, un- 
screw the vacuum chamber from its position on the 
foundation plate. Having thus taken the whole iusti-u- 
ment to pieces and placed the parts separately and 
systematically to hand, it will be easy to see where they 
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connected with the carriage which supports the main- 
spring, exact agreement is obtained. Finally, the 
aneroid must he tested under various pressures with a 
standard mercurial barometer. In testing, both instru- 
ments are placed in receivers connected by a tube and 
stopcock, thus virtually forming one chamber. When 
the compartments are simultaneously exhausted of air, 
if the scale of the aneroid has been rightly divided and 
the instrument works in accord with these divisions, 
the pressure in inches indicated will correspond, tenth 
for tenth, with the divisions on the mercurial scale as 
the mercury falls and rises. Lastly, it must be remem- 
bered that, however well the instrument may have stood 
all the tests, any form of aneroid will require, occasional 
adjustment, which must be done as already directed by 
means of the adjusting screw and comparison with a 
standard mercurial barometer. 

Stripping Films from Photographic Prints.— 

Ordinary P.O.P. has been squeegeed down and hot 
water poured on the back of the print till the paper 
blistered off, butthe resultsare extremely uncertain and 
decidedly not worth the trouble. The cheaper and more 
expeditious method is to use transferrotype paper (sold 
by Kodak, Ltd.) or Novitas stripping P.O.P. The article 
that is to receive the picture is coated with gum ; then 
the print (which has been printed very darkly) is placed 
in warm water together with a waxed sheet of paper. 
The soluble substratum of the print soon dissolves, and 
the gelatine film is liberated and may be floated on the 
waxed sheet, withdrawn, laid down on the prepared 
support, and smooched into close contact. Some litt'e 
trouble may be experienced in peeling if the surface is 
not flat. , The pictures should be coated with copal 
varnish, and may then be washed when necessary. 
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Blackening Umbrella Cover.-The colour of an 
rimbrella cover may be improved by sponging it first 
•ffitli a decoction made by boiling 6oz. of logwood chips 
In 1 pt. of water, straining and making up to 1 pt., then 
sponging with a solution consisting of 2 oz. of copperas 
and 1 pt. of water ; finally, after standing a few hours, 
sponge with clean water and dry while the umbrella is 
fully stretched open. 

Sectional Lean-to Building.— Fig. 1 shows a sectional 
lean-to building 10ft. long, 8ft. wide, height at bact 
9 ft. 6 in., height at front 6 ft. 6 in. Fig. 2 shows the com- 
plete skeleton framework, the joints of which are all of 
a simple character, principally halving and lapping. On 
looking at Fig. 2 it will be seen that the front, ends, roof, 
and back form independen t pieces of framing, to which the 




the wire in the fOld ; close the part and hold it tight 
down on the table with one hand, and with the otiier 
bend, at right angles, the protruding parts of the wire, 
which should be ectual at the top and bottom. When 
the parts haye , been arranged in proper sequence, 
bri'ng the book to the edge Of the table and place a 
heavy weight on it so that the hands may be free. 
Now place the wooden back close against the hack of 
the book and bend the wires over this. Little notches 
should be cut in the brass and wood, in which the wires 
are to lie closely, and a soldering iron run across will 
keep the wires f rpm coming loose. During this operation, 
the book can be handled more easily If tied tightly be- 
tween two boards. Nowthebookmaybegltiedandputinto 
the case. Cut a strip of stioug linen the same length as 
the book, and 2 in. broader than the wooden back. Glue 
tlie wooden back and place the linen on it, 
allowing lin. over at each side ; pull this on 
tight and rub it down well to ensure it stick- 
ing. Now fit the book in the case, put it 
flat on the table, open the top Qover, and 
place the weight on the book to prevent 
moving. Glue the piece of linen, remove 
the weight, and close the cover, and press 
where the linen is ; lift up the cover about 
half way, replace the weight, and with the 
fingers pull the lihen outwards, at the same 
time rubbing it on the cover so as to draw 
it tight and make it adhere well. Close 
the cover down, turn over the book, and 
repeat the operations on the other side. 
Now line the inside of the cover with white 
or coloured paper, as desired, and cut the 
lining sO as to leave an equal margin all 
round. If it is found that the book requires 
cutting to fit the case properly, each part 
must be cut separately with a knife and 
tralghtedge before putting in the wires. 
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Sectional Lean-to Building 

boarding (grooved and tongued matchboarding 
will be most suitable) would be nailed, then th^ 
two posts meeting at the angles would be secured 
together by two or three bolts and nuts, or long 
screws from the inside would do. The door 
would be hinged with T hinges, and the boards 
forming "the root covered with felt. The quan- 
tities of timber required, will be as follow. 
For framing, sashes, etc., 300 ft. run of 3-in. by 
2-in;; Scott, of Mn. matchboarding; about 21 
sq. f c. Of glass. It the building be placed against 
a wall sufBciently high a back would not be 
required. 

Easy Method of Binding Farts of Periodi- 
cals.— The method of binding any book in 
the publishers' covers is simply the ordinary 
one of sewing, glueing, cutting, etc. But below 
is offered a suggestion for a mfethod of joining 
together, and attaching to the case, numbers 
or parts of books or periodicals. When 
the volume is completed the publishers issue a cloth 
case or portfolio for binding; and for this it is usual 
to cut the edges of the book, but this may be dis- 
pensed with it desired. Place the case down on the 
table with the inside uppermost, and measure exactly 
the space of the back, or the hollow, as it is termed. Cut 
a piece ot wood to fit the hollow, leaving i in. of the case 
over at the top and bottom. Whein making this measure- 
ment, if it is found that the book is longer than it must 
be, cut it down. The wooden back should be cut from 
stufl! about J in. thick, and it should be rounded on one 
side. At the top and bottom ot the flat side fit in flush 
little strips ot sheet brass across the breadth. Get now 
some tinned copper wire, such as is used for electric 
bell work, hut without the covering, and cut up as many 
pieces as there are parts in the book. The pieces should 
be about 1^ in. longer than the book. Straighten these 
pieces, and place one in the back or fold of each part of 
the book. To do this, open the part out flat and place 




Nickel-plating Glass.— For nickel-plating glass, first 
give the glass a vei-y thin layer ot varnish or 
wax, then a coat of blaoklead well brushed into the 
previous coat, so as to cover the whole evenly in every 
part. The glass, thus prepared, must then be suspeudeid 
by slings of flne copper wire in an electrotyping haUj 
(lib. of copper sulphate and 4oz. ot sulphuric acid fe 
Igal. ot rainwater), and copper deposited on the glass 
fi om this by electric current from a battery or a platihg 
, dynamo until the whole has been perfectly coated with 
copper. The glass must then be rinsed in water, and 
transferred at once to the nickel-plating bath, -where it 
receives the requisite cOat of nickel. It is not advisable 
to add bicarbonate of soda or any other foreign salt 
to the nickel bath. Bronze powder may be used instead 
of blacklead'in preparing the glass for a copper deposit. 
Other metal powders have also been used for the same 
purpose with some success. 
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Polishing PebWes.— Pebbles may be out anipoliahed 
by an amateur with the requisite patience, an old sewing 
machine serving us the basis Ota cutting machine: but in 
place of the ordinary wheel it would be necessary to put a 
heavy fly-wheel, say of about 201b. weight and about 
loin, in diameter, with a pulley about 6 in. in diameter 
Rttached. On the table should be screwed two wooden 
blocks with bearings for a 1-in. iron pipe, to which should 
be attached a pulley about tin. In diameter, and two 
nuts for bolting on the cutting and polishing discs. The 
cutting discs should be of thick copper about lin. ih 
diameter, bevelled at the edges, and fed with emery and 
water. The polishing discs will be one of copper (about 
6 in. in diameter) covered with fine sand and water, one 
of wood covered with crocus and water, one of wood 
covered with leather and whiting, and one of wood 
covered with felt and dry putty powder. 

Softening Bearskin Rug,— To render the bearskin 
supple, sponge it at the baQk till soft with hot water, 
then, before the water dries out, well rub the skin 
with olive oil, and continue rubbing with a little oil for 
two or three days; this will prevent the skin harden- 
ing again. To comb out "Ine matted parts, sponge 
them with warm water to which a little carbonate 
ot soda has been added; if this does not loosen the 
dirt, sponge with paratBn oil and comb with a coarse 
comb rubbed with oil. A little oil on the hair will give 
It a good gloss and finish. 

Tumbling Drum for Cleaning Rusty Metal Ar- 
ticles.— The accompanying illustration shows a tum- 
bling drum suitable for cleaning rusty nails, etc. The 
ipparatus cflnsists of a barrel, with a door in it, which 
runs eccentrically on a spindle, the spindle being driven 
sitberby handor steam. If driven by hand, a handle can 




Tnmbllng Drum for Cleaning: Rusty Metal Articles. 

be substituted for the pulley. Into the drum is placed 
some river sand, moistened with dilute sulphuric acid, 
and then the articles to be cleaned. When the drum is 
revolved the articles are continuously being shifted, so 
that every part of them becomes polished. 

Removal of Dry Rot.— Dry rot has appeared in a 
house, a sketch plan of which is shown by the accom- 
panying illustration. About eight years after building, 
the boarded floor of the kitchen was very badly atfected 
with dry rot, and it had to be raised, filled in with earth 
and gravel, and the floor covered with coloured tiies 
instead of a new boarded floor. Later, the drawing-room 
floor became badly affected. Accordin g to the sketcn plan , 
the house appears to be on the whole fairly well provided 
with ventilation, the arrangement of ventilators being 
quite a usual one for houses of this kind. The plan shows 
a terrace house of the usual bow-window, no-basement 
type. The front room, back room, kitchen, and scullery 
stand successively to the rear of each other ; and are 
connected under the flooring by air-way openings in the 
■vails, in the usual manner. An external ventilator is 
fixed under the bow window in front, and air-ways open 
from the kitchen into the backyard, at the rear ; and 
also from the back room into the backyard. There 
are three ways in which the inception and the spread 
of dry rot in wood can positively be prevented. (1) 
By subjecting the wood to the action of a continuous 
cniTent of fresh air ; (2) by coating or charging the 
wood with solutions of various mineral salts, etc. ; (3) by 
keeping the wood exposed to very high (over ISO' V.) or 
to very low (below 32° P.) temperatures. The first method 
is a sufKcient and ample protection when effectively 
carried out ; but that efficiency is only to be determined 
by the success of the particular case. The means 
generally adopted for putting this preventive method 
into effect is by various systems of ventilators ; but from 
the differences that exist in the elevation of houses, in 
their immediate surroundings, and in the nature of the 
soil upon which the houses are built, obviously the same 
system of ventilators cannot be equally effective in every 
case. Under the lower floors of nearly every building 
erected dampness is constantly present in the air ; If ven- 
tilation is absent in all cases, the degree of dampness will 
vary in different houses accoi'ding to the conditions men- 
tioned above. The dry-rot fungus thrives best in the 
dampest situations, and will grow fairly well in even 



really wet places; though the fungus cannot stand com- 
plete immersion. Now, if to a fungus growing under the 
floor of a damp honse a little air is admitted, the fungus 
will not only continue to grow but will be benefited. If 
more ventilation still is allowed, the fungus thrives be- 
yond all reckoning ; but by admitting more and more air 
a stage is presently reached at which the fungus wilts 
away and dies. At this point effective ventilation has been 
secured. The explanation of this is that the fungus before 
it can grow well must have some air, as well as plenty of 
moisture. (If the place where the fungus grows is also 
warm, as, for example, in the vioinity-of a fireplace, the 
lite and growth conditions will clearly be equal to the 
best that could be obtained in a forcing house.) But 
when new supplies of air are admitted so rapidly that 
the atmosphere under the floor is no longer moist and 
semi-stagnant, then the conditions become unfavourable 
to this low form of life, and the fungus is unable to 
thrive. First the moisture is withdrawn from the air 
in which the fungus grows, then the moisture is taken 
from the timber t6 which the fungus is attached, and 
lastly (more important than all) the moisture in the 
fungus itself is absorbed by the ever-passing current of 
new air, and the fungus shrinks, becomes shapeless, and 
dies. Dry timber and the dry-rot fungus therefore can- 
not exist for long together in the same place. Given 
damp timber to which a voracious fungus is attached, 
fresh air plentifully adtnitted and directed so that it 
plays on the fungus must of necessity kill the fungus 
in the end ; but the volume ot air may be much or little, 
this factor varying according to the natural humidity 
and situation ot the site under consideration. On the 
other hand, admitting air that is insufficient in quan- 
tity to kill the fungus, only increases the evil. In 
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Sketch Flan of House. 

the house here illustrated, the quantity of air admitted 
may be sufficient, but the currents are not broken 
up, as they should be, in order to affect equally 
all parts of the floor. This breaking up of the current 
may be accomplished by placing obstructions in suitable 
positions ; dwarf walls, with air-openings alternately in 
the middle and at opposite ends of the walls, are 
generally very effective. In the case otthis house, which 
is without dwarf walls, an upright boarded screen resting 
on the ground 1 ft. away trom the opening would 
break up the current considerably. If fireplaces occupy 
positions at A and B, then (underthe present conditions) 
the shaded portions are very liable to become affected 
with dry rot. A ventilator might be placed at D, in the 
front wall if possible, or else in the side bay of the win- 
dow, and an air-hole made at ; if there is no riser at the 
front door that could be taken out and replaced by a ven- 
tilator, a small fioor grating ventilatoi* should be inserted 
just inside or outside the front door. For additional 
security air-ways might be made at E and F. As hard 
floors have now been provided to the scullery and the 
kitchen, these floors will not require attention. In 
conclusion, a house should be provided with large ven- 
tilators, capable of admitting a considerable volume 
of air. The current ot air should on entry be dispersed 
and distributed over the whole of the floor area, thus 
ensuring under the floor a similar atmospheric condition 
to that which exists outside the building; in such cir- 
cumstances the dry rot fungus cannot live. 

Scented Jelly.— To prepare a scented jelly, soak 1 oz. 
of gelatine in 5 oz. ot water, and keep in a warm place tUl 
dissolved. Melt by gentle heat.stirinafewdropsof scent, 
then pour into a shallow tin mould. When cold, cut into 
squares. If it is desired to have the squares dry, rub 
them with powdered starch. If kept very long, these 
squares will dry ; to obviate this, instetid ot 5 oz. of v 
water use 3oz. of water and 2oz. of glycerine. 

Filing up Clock Pinions.— Filing up worn clock 
pinions makes a very poor job ; a narrow wedge-Bhq,ped 
•fine-cut file should be used, and the pinion rested 
on a wood block. When the worn pits have been fllecj 
out, the file marks must be removed and the leaves 
smoothed by oilstone-dust and oil on a wood polisher 
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Renovating Fireman's Leather Helmet. — To re- 
novate a fireman's leather helmet which is very much 
scratched.wellsandpaperthe helmettlU it Is auite smooth 
a,nd level, then apply a polish composed of 5 lb. oJ white 
■wax, 5 lb. oJ brown soap, and 51) oz. ol oocoanut oil. Melt 
the wax over the fire, then dissolve the soap therein, cut 
up small. When homogeneous, stir in black and blue 
pigments, and finally the oocoanut oil. Stir until all 
the Ingredleilts are thoroughly incorporated and until 
the preparation is cold to prevent separation of the 
wax, then pour out into tins or moulds. Eub a little of 
the-wax on the patent leather, then polish briskly with a 
clean rag. 

Hoarding for BUI Posting.— Pig. 1 shows a back view 
of a bill posting hoarding IB ft. high and 20 ft. wide, 
properly supported with stays at the hack. Fig. 2 is 
a side view. The main framing is formed of four posts 
of 5-in. by 3-in. stuff, and the head is of 5-in. by 3-in. stuff 
also. The best plan will be to mortipe and tenon these 
pai-ts together as shown by th6 section at A (Fig. 3), 



deal is the most economical wood, but for temporary 
purposes common white deal is frequently used. The 
best preservative for the parts of scantlings that are 
buried in the ground is acouple of coatsoftar. Tar may 
also be used as a preservative for the upper portion, but 
if tar is considered unsightly, a couple of- Ooats of good 
oil colour may be applied. i 

How to Use Transfers.— Transfers as used by 
decorators, coach painters, japanners, and wood finish- 
ers are generally printed on two kinds of paper; 
thus bronze names and gilt decorations as used 
for the name-\plates and ornamentation of cycles 
and metallic bedsteads are generally printed on a 
very thin tissue-like paper, while transfers in colours 
are printed on a much thicker paper, and in ma,ny 
cases on holding them up in strong light the 
design' and colours can be seen clearly defined. High 
grade goods of foi'eign manufacture have printed on 
the back of the paper an outline tracing of the design 
corresponding with the position of the printed design j 
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Hoarding foi- Bill Posting. 




where the head ovei^hangs lin. at the front ; the reason 
tor this is that the horizontal rails (whichar^eSin. by 
Sin.) and poets are notched together, 1 in. being taken 
out of each. This makes a strong job, does not materi- 
ally_ weaken the posts or rails, and causes 1 in. of the 
horizontali-ail to project (seeB.Fig.S). The posts are sunk 
3 ft. or 4 ft.'into the ground, and as an additional seoui-ity 
crosspleces about 3 ft. long should be bolted near the 
bottom of the posts as shown. The whole will be kept in 
a vertical position by four braces or stays as shown at 
Fig. 2 ; these would be lapped on and bolted at their 
top ends to the posts. To give further strength and to 
ffender the braces more rigid, struts should be provided 
a,tld fixed by bolts to the post and braces as shown at C 
(Pig. 2); both these members should be 5 in. by 
3 in. Crosspleces should be bolted to the bottom of each 
of the braces and sunk 3 ft. or 4 ft. into the ground. The 
feet of both the posts and braces should be firmly secured 
by well ramming the earth around them. If the ground 
is of a soft or treacherous character, lay abed of concrete 
in each hole and fill in and ram concrete well round the 
feet of the posts, etc. ; it the ground is of a firm char- 
acter, this precaution will be unnecessary. The best 
material tor the face of the hoarding will be J-in.. pre- 
pared floorboards, secured by 24-in. or Sin. floor brads; 
but grooved and tongued floorboards, though a little 
more expensive, preserve a truer surface. At the top of 
the hoarding are shown some projecting strips ,(3 in. by 
l^in.), which are nailed to the head ; these strips will 
prevent the top end of the ladder slipping when the bill- 
poster is at work. For a permanent hoarding good red 



this enables the operator to fix the transferdn position 
with the minimum of trouble. Where this outline is 
not printed the paper should be held up in a strong 
light to enable prominent tally marks to be pencilled on. 
In most cases the transfers are sold by the printers 
in sheets only, the number of separate designs on each 
varying, of course, according to their size. Some 
traTisfers do not appear transparent when held up to 
the light, but are coated or backed with gold' or silver, 
which in some caSes gives the impression that they are 
raetal transfers. ' This metal backing forms a protec- 
tive coating to the design, and prevents the colour of 
the ground Interfering with or obscuring the colours of 
the transfer. As a guide, metal covering is necessary 
on black or dark grounds, and white covering on light 
coloured grounds, but no covering is needed on white 
or light tinted grounds. Transfers in which gold, silver, 
or pearl form part of the design require no covering, 
as metal forms a component part and comes on last 
in the printing. As a rule there is an extra charge for 
transfers that req/uire special or metal backing. Uecal- 
comania transfers, manufactured in Chicago, are of 
high grade. Their colour designs are issued with a 
special warning that " all transfers when just completed 
are fresh and delicate, a,nd the colours at such^times, not 
being thoroughly dry, are easily affected by the cleaning 
substance. The best precaution is to take as many 
transfers as are needed for immediate use and place 
them between a newspaper or catalogue in an oven 
where the heat is about HO" P., leaving them there from 
twelve to twenty-four hours, at which time the oil in 
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the colours will he thoroughly dry." This is of special 
impoi-tanoe where the designs have been printed In 
accordance with special requirements, such as name 
tablets or colour designs, to suit special articles. Stock 
goods do not require this drying process. A good found- 
ation tor a transfer is necessary. If the article is 
painted or .lapanned the transfers should be put 
on alter the first coat of varnish. Is hard, and on polished 
wood all staining, colouring, and embodying should be 
done nrst. Marqueterie transfers, which give a perfect 
imitation of inlaid woods, should be applied when the 
pores of the wood are filled with polish, and should 
aJterwards be polished with white or transparent polish ; 
they may be successfully used for decorating japanned 
pulp ware, polished or Tarnished wood, oilcloth, leather, 
glass, wax, or stearin such as candles, indiarubber, and 
celluloid goods. In fact, any hard clean surface that is 
non-porous can be so treated. It is not absolutely 
necessary that all transfers should be coated with 
varnish or French polished, but in all cases where it can 
be done such treatment is advised, as it tends to keep the 




Hoarding for BiU Posting. 

transfers clean, prevents accidental scratching, protects 
gold decorations from tarnishing, and, in the case of 
Imitation inlaid woods, tends to add depth and solidity. 
The transfers must be cut from the sheet with a margin 
of white paper around the design, and tally pencil marks 
should be put on the back and corresponding marks on 
the article to be decorated. Place the design, face 
upwards, on a sheet of newspaper, and with a camel- 
hair brush apply a thin even coat of transfer varnish. 
Do not cut in the design, but, first stroking out most of 
the surplus over the edge of the varnish pot. apply the 
varnish over the whole of the paper. When the varnish 
has become tacky, pick up the trunsfers carefully and 
place them, picture side downwards, where required. 
Then with a pad of soft rag, press well down, starting 
from the centre and working towards the edges to drive 
out all air bubbles. In the case of stiff papers which do 
not sit well, slightly damp the back with a sponge 
moistened in clean warm water, then press well down 
again to force the design against the surface. A rubber 
roller (squeegee) as used by photographers will be 
necessary in the case of large designs and if several 
transfers are being handled. It is essential that the 
transfers should be in close contact with the surface in 
every part. Allow them to remain at least half an hour, 
arid if possible longer, as the picture then unites more 
firmly with the surface. Next with a soft sponge and 
warm water damp the back of the paper, and press down 
again, using either the pad or the roller. Then apply 
water more freely till the ti-ansfers are well soaked, lift 



a corner, and carefully peel off the paper. Wipe up the 
sui-plus wet by gently dabbing with a clean moisc 
chamois leather, and when perfectly dry the transfer 
may be varnished or polished as the case may be. Sur- 
roimding some of the designs is found a film of varnish 
and mucilage, which, when the work has been unduly 
hurried, is of a whitish appearance. If the article is 
to be French polished this is of little consequence, sine •- 
what may be lett alter sponging with water will usually 
disap^iear when wiped over with raw linseed oil before 
applying the polish. Where an oil varnish or gold size 
has been used as a fixative and oil varnish will be em- 
ployed as a. finish, the white film may be removed b.v 
another sponge saturated with kerosene, benzine, or tur- 
pentine mixed with il small amoimtof water, any surplus 
left on the face of the design being afterwards wiped off. 
For articles with a foundation of paint or oil varnish, 
a first-class quick-drying oil varnish may be used as a 
fixative, and should be , reduced with turpentine to 
enable it to flow freely and acquire a sufficient " tack " 
in about fifteen minutes. On French-polished goods anv 
spirit vai;nish will do, though tor gold and pearl inlays 
a transparent varnish gives the best results and should 
acquire the proper tack in a few seconds. On wax or 
enamel glaze surfaces, best gelatine, dissolved in hot 
water, or pale gold size may be used as a fixative. For 
coach-builders' work, the transfers may be affixed by 
pressing the picture on before a coat of varnish is quite 
dry. Furtlier lnforma,tion on fixing transfers is given 
in Series I., pp. 225 aud 301, and in Series II., pp. «9, 137, 
and 232. 

Keeping Paint and Enamel Brushes Clean.— 

The following is a simple method of keeping paint 
and enamel brushes clean. For dealing with several 
brushes that are being frequently used for paint and 
enamel in various colours, to keep them from touching 
one another, and yet in compact form, get a jam jar, 
the size, of oouree, depending on the number of brushes 
it is to contain, and procure some scraps of sheet metal, 
about 3t in. by 24 in., zinc for preference, being rust- 
proof. Bend these around a rod or tube, thus making 
them into tubes about 24 In. py 1 in. in diameter. These 
dimensions, of course, may be altered according to the 
size of the brushes. Now if these tubes are placed upright 
in the jar, and as many sprung in as will hold altogether 
fairly tight, it will be found that they form cells into 
which brushes may be placed separately, and without 
fear of coming into contact with one another, and the jar, 
if kept nearly filled with water, will effectually preserve 
and keep clean any brushes that may be placed in it. 

Systems of Hot-water Supply Compared.— The case 
for and against the tank and the cylinder systems 
respectively of hot-water apparatus may be stated as 
under. As the cylinder system is the more modern of 
the two, an idea prevails that the cylinder system was 
introduced as an improvement on the tank system 
and with the intention of entirely superseding it. 
This idea is a wrong one, for each system has its 
advantages and its faults. In the tank system' the 
hot-water reservoir is above the taps, consequently 
the failure of the cold supply means that the apparatus 
is very likely to be emptied of water. But failure 
of the cold supply is very improbable, and prac- 
tically impossible, in towns that , are served with 
water from a company's mains, but would not be an 
infrequent occurrence in country houses in which the 
water is supplied by a pump. The advantage possessed 
by the tank system is the satisfactory fiow from the taps, 
the water fiowlng full and rapidly from all taps, both 
high and low. In the cylinder system the hot-water 
reservoir is below all the tap branches and cannot be 
emptied (except by a special cock) , and this arrangement 
ensures safety should the water supply tail. On this 
account the cylinder system is nearly always adopted in 
country residences. . The fault of the system is the poor 
outtiow at the taps, particularly the high ones, from 
which sometimes the water only dribbles, and as the 
bath tap is usually the highest, a poor outflow there 
naturally causes considerable annoyance. The best 
remedy is to make the cold supply pipe of full size and 
not choked, but even then the outflow at the high taps 
is seldom satisfactory. In order to meet this difficulty a 
combination cylinder-tank system is growing in favour 
for country houses, as this combination system possesses 
the advantages of both and the faults of neither. The 
heating qualities of the tank and the cylinder systems 
are equal, for as the 'boiler does the heating, each 
apparatus must, if other conditions are equal, contain 
the same amount of heated water for the fuel burned. 
In the tank system the tank is usually put in a cold 
place and the long run of pipes left exposed ; both tank 
and pipes should be covered to prevent loss of heat. In 
the cylinder system the cylinder is in a warm place -. and 
though the heat from a cylinder sometimes makes a 
kitchen hot, this inconvenience can be remedied by 
encasing the cylinder with nonconducting material. 
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Removing Top from Seltzogene.— Plaster-ot-Pai-is 
caunot be removed by any method o( solution, hence 
physical means will be necessary- Fit sheet-lead jaws 
to a small irice, grip the top o£ the seltzogene gently 
with the vice, and twist the bottle slowly. With care 
/ the top may be removed, but it mvist be remembered 
that the metal is soft. 

Aluminium Bronze Faint. ,— Aluminium bronze 
paint, which is used for cycle rims and luminous 
work generally, is prepared by mixinp; celluloid 
varnish with aluminium bronze powder. To make a 
small quantity, place la an earthenware bottle 1 oz. 
of colourless celluloid clippings , or waste, shredded 
fine, and i pt. of acetone ; agitate at Intervals until 
the celluloid softens, then add 1 pt. of amyl acetate 
and -h oz. of castor oil. Mix well together and place 
aside to repose for several days -, the preparation is 
then ready for mixingnvith aluminium bronze powder. 

Duet Music Ottoman.— A design shown in part eleva- 
tion in Fig- 1 is a suggestion for a du?t music seat with 
box; carved panels 5 in. wide are to be used, and Iiouis 
XV. legs are suggested. The total length of the 
seat is SO in. If the panels have bevel edges oi- are less 
than \ in. thick, they should be framed with 4-in. stuif in 
order to give the necessary stiffness The construction 



covei'ing o£ breeze or of sal-ammoniac. The cleansed 
articles are then dipped in hydrochloric acid, and the 
surface is also sprinkled with powdered sal-ammoniac ; 
then immerse in the molten metal for a short time, and 
if upon withdrawal the article is not properly coated, 
sprinkle some more sal-ammoniac upon the uncoated 
part; immerse again in the' molten metal, repeating 
this operation until the desired cpating is obtained. 

Use of Drainage Level.— To use a drainage level, 
set up the tripod and open the legs to a convenient 
distani;e apart for stability, screw the level on to the 
top, and point in the direction required, say to read the 
height on a staff held at a bench mark ; then tilt the level 
until the bubble is in the centre, and take the reading. 
Then shift the staff to the point where a compai-ative 
height is required, turn the level in that direction, and 
again adjust the bubble and take the reading. The 
difference between lihe two readings will be the differ- 
ence in level between the two points. The ball and 
socket .ioint should be,provided with a clamping screw in 
order to hold the spirit-level when adjusted, as other- 



r^ 




Duet Music Ottoman. 



will be understood on reference to Fig. 3, which is a 
section through the carcase. The undertraming will 
add greatly to the strength of the legs. Fig. 4 shows 
how the handles and tips are secured to the scroll heads. 
The lid must be hung with not less than three brass 
butts and a rule joint at each end (see Fig. 2). Oak is 
entirely unsuitable for Louis XV. or cabrioole legs. The ' 
legs as shown could be further decorated with a narrow 
bubble ornament from toe to scroll on two sides. 

Galvanising Wire;— The plant required for galvanis- 
ing small articles made of wire would De, iirst, a cast-iron 
oblong pan about 9 in. deep and of a suitable length and 
width, with tapering sides and ilanged top ; an outer shell 
of brickwork is buiJt up to the height required to carry 
the pan, a fireplace, fitted with fire-bars, being provided 
nuderneath for melting the zinc in the pan. At the 
froQt end the firebox is closed with an iron door, and 
the opposite end is bricked in, with the exception of the 
space left for carrying oH the burntgases into a suitably 
arranged chimney. The iron to be galvanised must be 
pickled quite clean, and be absolutely _free from all. 
scale spots;- pickling is done by immersion in warm 
sulphuric acid, after which the metal is well rineedin 
clean water. Prepare a good bath of molten zinc, the 
temperature being kept well above the actual melting 
point, and the metstl protected from oxidation by a 



wise, after frequent use, the joint becomes slack and 
will not stay in position. 

French -polishing Inlaid Table Top. — Below is 
described a method of polishing an inlaid table top so 
that the inlaid woods may retain their natural colours. 
White polish made of bleached shellac (this is obtaina.ble 
at druggists' stores) should be used. The shellac 
should be broken up small and spread out on paper in a 
warm room (say for twenty-four hours), turning the 
shellac occasionally until it feels quite dry ; great heat 
is not required, as heat causes the gum' to mass together 
again. Dissolve 6 oz. of the lac in 1 pt. of methylated 
spirit; place the bottle (with a loosely fitting cork) 
where it can be gradually warmed to blood heat, and 
the lac will readily dissolve. The table top should be 
wiped over with raw linseed oil and the polish laid on 
with a rubber ; a suitable rubber is made with wadding 
enclosed in a rag covering. Many applications of the 
polish will be required to produce a levellustrous surface, 
as no grain filler iVill be used, and the woods employed for 
the inlaying vary in the texture or openness of their 
grain. A little pumice powder sprinkled on the work as 
the polishing proceeds will greatly assist in driving the 
polish into the grain, and will also help in grinding the 
polish level. A transparent polish that may be used 
instead of the above recipe is sold at some stores. 
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Turning Watch Fusee Ratchet.— 'Pick out a fusee 
ratchet ot the right size, aud to ascertain this 
Pis-ce it on the maintaining ratchet and see 
that its teeth will engage properly with the clicks, 
lake the fusee and cut off the old pins that fastened 
the ratchet. Open out the centre- hole of the new 
ratchet to push tightly on the fusee arbor down to 
Its place. I-n this position drill the two pinholes well 
into the fusee brass, and fit and drive in two pins. 
File them oft flush. If a lathe is available, flx the 
fusee in a split chuck and turn it down to correct 
thickness, and turn out the centre to free the pipe 
of the maintaining ratchet. It the job has to be 
done in the turns, a special fusee arbor in which to 
hold the fusee will be required, and can be obtained at 
watch-tool shops. 

Mansard Roof.— The usual method of constructinS 
a mansard or curb root is to make it in the form of a 
king-post truss resting on a queen-post truss (see Fig. 1) . 
The angles to which the sides of the tiuases are made 
are obtained by different methods, as indicated in the 



ready for cramping up. The silver should be heated in a 
small plumbago crucible, the metal being only jusl 
melted under a layer of charcoal to prevent admission 
ot air. The mould must be warmed before use, aud the 
metal must be carefully poured into the mould. The 
casting will be very smooth, and it care is exercised 
no blowholes or air holes will be found. 

Lead Pencil Making.— Originally, graphite for lead 
pencils was cut from blocks with great labour and much 
loss. The graphite is now flnely ground between stones, 
made in to a paste with water, aud dried. It is then broken 
up, passed between rollers, aud mixed with the finest 
clay previously tempered with water. The amount of 
clay added varies with the hardness- required in the 
pencil. The mixture is placed in a cylinder provided 
with a piston, by means of which it is forced through 
holes ot the desired dimensions. The sticks are cut into 
lengths and laid in grooves in a Ijoai-d till dry. They 
are next roasted in an oven and, when cold, glued into 
the woods. 'The pencils are rounded by revolving 
cutters then glasspapered ana varnished. 
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smaller diagrams; in Fig. 2 the semi-circumference is 
divided into five equal parts j in Fig. 3 the semi-circum- 
ference is divided into four equal parts; and in Fig. 4 
the height is divided into two equal parts. In Fig. 1, in 
order to give clearness to the drawing, the slates are uot 
shown, but the roof boarding is indicated. The eaves 
may be arranged either with a parapet wall and gutter 
behind, or with a cornice and gutter. The main object 
of using a mansard roof is to eflfect economy of space, 
or to keep the main walls low whilst forming an ad- 
ditional room in the root, a chamber being constructed 
within the truss of the queen-post. 

Small Silver Castings.— For casting some candle- 
sticks in silver, the following procedure is suggested. 
Well vaseline the candlestick to prevent it sticking, then 
take a slab ot metal or slate to form the mould on, or if 
wood is used fix it on a frame, allowing about IJ-in. 
margin all round the candlestick. Make a thick cream 
of Parian cement, beating it up till no air bubbles exist, 
and run in the mould to a depth ot }in. to lin. Allow 
It to set, and, when it is sufficiently dry, place the 
candlestick on it and run on a further quantity of the 
cement till the pattern is half covered. Of course, the 
end containing the candle must be plugged with a piece 
of cork, also the bottom, unless this is desired solid. 
Let the mould dry for about eight hours, and then well 
vaseline its top to prevent the second halt sticking. 
Cut in several small dome hollows to act as checks, and 
vaseline these. Run in more cement till the stick is 
covered to a depth of 1 in. or more, and allow this to set, 
when the two halves will come apart and the stick may 
be removed. Holes and channels for the pouring must 
be cut and pattern cores must be inserted for the 
hoUow of the stick and base, when the mould will be 



Dyeing Bone.— Here is a recipe for a good and 
cheap black for dyeing bone to a depth ot tV in. or Jin. 
First boil the bone in a solution of washing soda to 
remove grease, then wash In clean water. Prepare twu 
separate baths, one consisting of 2 oz. ot logwood chips 
boiled with I qt.,ot water and strained, the other made 
up ot 1 oz. ot sulphate ot iron (copperas) in 1 qt. of 
water. Boil the bones first in the logwood liquor for 
fifteen minutes, then remove and boll in the sulphate of 
iron bath for an equal time ; remove, dip in warm water, 
and dry slowly. 

Transparent Soap. — A good soap is first made 
preferably from oils, and is dissolved in hot spirit of 
wine ; the impurities are allowed to settle out, or are 
filtered off, and the pure transparent soap solution is 
evaporated to dryness in a closed pan, the spirit being 
recovered by using a still-head and condenser. The 
soap is then moulded. The alcohol or spirit ot wine 
is used over and over again, but there is always some 
lost each time it is evaporated, and this has to be re- 
placed from time to time. 

Removing Earthy Smell from Wine Cask.— In the 

case of an oak wine cask that has contained garden soil for 
about twelve months, take out the head of the cask, first 
marking it and tiie staff opposite so that it may be re- 
turned to the cask exactly as it was before. Scrub the 
cask witli hot water and soda, and if any smell remains 
after this, take off all the hoops except the end one on 
that end that has the head in, knock oft each statt 
separately, shave the inside, and retuim the staves to 
their places again; also shave the heads aud replace in 
the cask. If the cask is sound, the above method should 
prove a remedy. 
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Incubator Regulator. — Metal regulators for use 
in incubators are not found sitisfaotory, as the expan- 
sion and contraction of metal which is only subjected to 
iSi F. does not affect them sufBolently to be practicable. 
The writer recommends spirits of ether and pare alcobol, 
whicb boils at lOi^ F. It is placed between two thin discs 
of hard brass about 3 in. across, hermetically sealed 
with a soldering iron, and then placed on the stand ia 
the middle of the machine, a i-in. wire being passed 
through the centre of the tank and rested on the centre 
of the capsule. The upper end of the wire comes unde^- 
the regulating screw in the damper rod, so that directly 
the thermometer registers 104° F. the capsule suddenly 
expands. A nietal regulator will not do -this,, as it 
expands gradually as the heat Increases ; consequently 
heat is lost before the necessary registration is obtained. 

Grooving Sides of Step Ladders.— For grooving the 
sides of step ladders, adopt the following method. After 
setting out the grooves, the sides should be secured to 
the bench by two hand screws, or similar means, and 
the sides of the grooves should be formed by sawing. To 
facilitate sawing to the right depth, on a saw fix two 
strips B of wood by two screws, or better still small 
bolts or nuts, using one strip on each side of the saw 
as shown at Pig. 1. so that the bottom edges are distant 
from the teeth the depth of the groove. Where sides 
are conetantl.v being made it is a good plan to file at 
each end of the saw a small hollow A in which will rest 
the bolts holding the strips- this prevents the strips 



acetic acid. On a shelf inside the pot and above the acid 
a thin coll of le.idie placed, hoards on the pots forming 
shelves for an other layer of pots. Thusastacls, containing 
many tons, may be built up; ■ The stacli, when completed, 
is closed, and the tan ferments, giving off carbonic acid 
gas, which converts the acetic ^cid in the pots into 
vapour. ' This attacks the blue lead, and converts it into 
normal lead acetate, finally forming white-lead. This is 
then crushed, and all blue-lead and other chemical im- 
purities are removed by careful washing and levigating, 
and the material is dried and finally ground in oil for 
use as paint. White-lead has excellent covering proper- 
ties and permanency. It can be mixed with all pigments 
except those containing sulphur, as ulti-amarine and 
cadmium yellow. White-lead or flake white is largely 
adulterated with barytes, but it ipay be tested by heating 
with dilute nitric acid, in which it is completely soluble. 
Zinc or Chinese white is prepared from the metal zinc by 
combustion. The method usually adopted is to throw 
ingots of zinc into suitable retorts at a white heat. The 
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being displaced. Part of the waste in the grooves 
can next be taken out with a chisel, and, except 
where knots are present, this can be done at one 
stroke. Next, the remaining waste may be removed 
by means of an old woman's tooth or router (Fig. 2). 
This and the form shown at Fig. 3 can easily be made of 
any hard wood, and will be found of a very useful kind, 
as the piece which is screwed on the bottom will make 
the tool work smoothly. 

White Pigments.— Permanent white is a pigment 
wliichismoreeommonlyknownasbarytes;itisasiilphate 
of barium, and is obtained both from artificial and natural 
sources, rfowever, the natural barytes is generally used, 
being widely distributed in various parts of this and other 
countries, and it is known to the lead miners as bar.vta, 
spar, or " cawk." To prepare it for use it is subjected to 
levigation in water, and then bleached, to remove any 
trace of iron which it usually contains ; it is then dried 
and ground to a paste in oil. Barytes is unaffected by 
acids, alkalies, or atmospheric influences, by reason of 
which it derives its name, permanent white. It possesses 
very little colour or covering power, and is seldom used 
alone, but is largely used as an adulterant for other 
pigjnents. The artificial variety is prepared by precipita- 
tion, and is a much finer white than the natural variety, 
but is rarely used on account of its high price. Fla,ke 
white or white-lead is made by a variety of processes, 
such as the Dutch or stack process, the chamber, electric, 
dry and wet precipitating processes. By the stack 
process, which is principally used, a layer of spent tan Is 
placed on the floor of a suitable building. A number of 
earthenware pots are then placed on the tan, in the 
bottoms of which is placed a small quantity of dilute 



zinc volatilises, and is collected in large chambers con- 
nected with the retorts. Zinc white is a permanent pig- 
ment, and mixes well in both oil and water, and can be 
mixed with all other pigments without being affected. 
Its only fa.ult is its bad covering power. For many 
purposes it is used as a substitute for white-lead on 
account of its non-poisonous properties. Zinc white is 
often adulterated with china clay and barytes, but its 
purity may easily be determined, as it entirely dissolves 
in dilate acetic, sulpburic, ahd hydrochloric acids, with 
which it gives colourless solutions. 

Methylated Spirit Soldering Lamp.— A spirit lamp 
for soldering is best made from a brass tube 8 in. long 
by 1 in. in diameter, closed at the bottom. The tube is 
loosely filled with cotton wick, and spirit is poured on 
this and finds its way through the wick, which should 
be pushed down so that it is fiush with the open end 
of the tube. A soldering lamp ought not to be near a 
reservoir of spirit or it would easily take fire, and the 
suggestion that a teapot be used as a lamp is out 
of the question. If a reservoir is desired, it should be of 
tinplate, closed, and with a tube 2 ft. or 3 ft. long to 
connect it to the lampj it should also be supplied witba 
tap, and fixed at the proper height to give the requireil 
fiow of spirit. 

Teroblne.— Terebine, a powerful liquid drier, may be 
made by mixing together I part of best boiled linseed 
oil and 3 parts of turpentine, or for very rapid drying, 
1 part of japan gold-size instead of the boiled oil. In 
reply to a f ui-ther question, water cannot be mixed 
properly with petroleum ; an emulsion may be made of 
the two by iising a small quantity of yolk of egg. 
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Painting Ironwork of Mangle Hera are instruc- 
tions on painting the Ironworli of a large mangle a 
■■el colour that will dry hard and glossy. First remove 
all the old paint by means of a blowlamp, or by a 
pickling solution made by dissolving Hb. of caustic 
soda in J gal. of warm water. Kub this over the work 
repeatedly until the paint softens, when it may easily 
be removed by means of a scraper or knife. One or 
two coats of orange-lead mixed in boiled oil should 
then be given; this adheres firmly to the ironwork, 
and prevents the formation of rust. After the lead 
18 thoroughly dry, apply a coat of vermilion, ver- 
milionette, madder red, or fast red, obtained dry and 
mixed into a paint with copal varnish 16 parts and 
tereblne 1 part ; this will dry hard in about eight hours 
with a good gloss. Vermilion, madder, and fast red are 
expensive, but are permanent. Vermiliouettes may be 
purchased at about one-third of the cost of the other 
colours, but fade after a few months' exposure. 

Carved Oak Gong Stand,— Figs, 1 and 2 show a suit- 
able design tor a carved oalc gong stand. The dimen- 
sions are thickness of columns IJ in. square, pediment 
lin. thick by 1 ft. long, claws IJln. thick. 



The photo-transfer as obtained above is then laid on 
the zinc, and transferred by means of a press similar 
to a litho press. The composition, which now includes 
the drawing, is sponged off and the plate gummed with 
a broad brush. It is then Inked, and of course only 
the greasy lines of the drawing take the greasy ink. 
The plate is ihen thoroughly dried and carefully dusted 
over by means of a brush with powdered resin, which 
becomes incorporated with the ink. Any particles of 
powder adhering to the bright part of the plate are 
rinsed off with water and the plate is then dipped 
in a 3-per-cent. acid bath. It is then taken out, rinsed 
with clean water, dried and laid on the hearth till 
the drawing obtains a gloss, and when cool, the 
back and also the large blank portions in the front 
are covered with shellac varnish ; this protects the 
parts covered from the acid. The varnish having dried, 
the drawing on the zinc is touched up by means of 
a fine brush or pen and ink. After retouching, the 
plate is warmed up so that the corrections may unite 
with the metal. The plate is then sharp etched. This 
is done by inserting the plate in the acid bath, and 
the blank metal not covered by shellac is eaten 
away to the thickness of plate paper. If the lines 
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Zincography.— A convenient method of reproducing 
a line drawing Is to make a zinc block. One of the advan- 
tages of using zinc is portability, as the plates are only 
about i In. thick and the blocks can be used in an ordinary 
letterpress machine along with type; or it several 
copies are required an electrotype can be taken of the 
block and type together. Plates of Vicelli Montague 
zinc are used, and the surface as they come from the 
rolling mill is contaminated with scale and oxide. 
First is taken a photographic negative, which is after- 
wards put into a printing frame, and a piece of 
chemically prepared transfer paper is placed face 
downwards on it in contact with the film. This 
transfer paper is exposed to light behind the negative 
for a time. The paper is then soaked in water to re- 
move the unaltered bichromate in the composition 
and afterwards stretched over a sheet of glass and 
very carefully inked, over with a velvet roller. The 
ink adheres to the insoluble parts of the composition, 
but leaves the soluble parts untouched and clean. 
The zinc plate is then prepared for use by scraping 
off the scale and oxide with a cabinet-maker's scraper, 
and is subsequently chemically cleaned by smearing a 
thin layer of whiting over the polished surface and 
afterwards rubbing it off with a rag. This frees the 
plate from grease. The surface Is then slightly rough- 
ened with pumice- or snake-stone, or by immersing it 
In a 2-per-cent. acid bath and rapidly withdrawing to 
wash It with pure spring water to pi-event oxidisation. 
The plate is then warmed to remove all moisture. 



of the drawing are fine, the part eaten away must 
be less. The plate Is then well rinsed with water 
and allowed to dry on a warm hearth and heated 
to such a degree as to make the ink run oit from the 
sides of the several lines and points in order to resist 
the acid. This process is repeated according to cir- 
cumstances. After the etching, the plate is cooled 
in a water trough, and oil of turpentine is poured 
over it and rubbed' off again with a soft brush. With 
a second brush, which has been dipped in a potash 
solution, all traces of ink and turps are washed away 
and the plate is rinsed in spring water. After-etchings 
are done with a 5-per-cent. solution of acid similar 
to the above. The plates are afterwards mounted on 
maple-tree wood by means of pins about I in. long. 

Milk Cans and Churns. — Milk churns a,re made 
of strong tinned iron, and milk cans of ordinai-y tinned 
plate, whose strength varies with the size of the can. 
In making by hand stamped lids for small cans, a narrow 
strip of jnetal is bent round and fitted loosely to the 
inside of the top of the can, the ends being joined by a 
soldered lap seam. An edge just large enough to cover 
the wired top of the body is then thrown off in the jenny 
round the top of the rim. An oval of the same shape as 
the rim is then cut, an allowance for an edge being made 
so that the top can be edged up and paned down npon 
the rim. This oval is slightly hollowed before edging up, 
and after being paned down smoothly on the rim is 
soldered strongly to it. 
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Camphorated Oil.— To prepare camphorated oil, warm 
olive oil, and stir camphor with it till it dissolves. About 
1 oz. of camphor to 1 pt. of oil may be used, but if it is 
wished to sell the article it will be necessary to make it 
aocordiug to the details laid down in the British Pharma- 
copoeia. 

Fainting Stonework.— For painting stonework stone- 
colour, first fill up all holes with oil mastic or Roman 
cement. Then rub or flat down any inequalities with a 
piece of hard stone. "When the stonework is perfectly 
dry, give it a coat of priming composed of 1-tlb. of 
genuine white-lead, lib. of patent driers, and IJpt. of 
boiled linseed oil, tinted to the required depth of colour 
with yellow ochre paste paint. , The next coat should be 
made from similar material to the priming, but should 
be thinned down with equal parts of oil and turps. The 
finishing coat is mixed in 3 parts of boiled oil and 1 part 
of turpentine. Each coat should be allowed to dry 
thoroughly before applying the next. 

Walking-stick Raok.-Figs. 1 and 2 show front and 
end elevations respectively of a walking-stick rack that 
is extremely simple in construction. The iUusti'ations 
are dimensioned, and the sides are housed f in. deep into 



acid emanations from factories and ehemieal works 
interfere with the durability of the galvanised zinc 
coating. Such structures, if painted, will endure much 
longer than those unpainted, as the protective coat of 
Zinc is also apt to shell off, especially adjoining the 
parts which have been riveted. These parts, however 
minute, once they become exposed to the action of the 
atmosphere, rapidly rust. When painting galvanised 
iron structures it is customary to give first tvTo coats of 
red-lead mixed in boiled oil. This forms a hard tenacious 
coating, on which two coats of a less conspicuous 
coloured paint may be applied. Care should be taken to 
apply the paint freely over the Joints andi'ivets so as to 
prevent the rust forming. 

Hundred-egg Incubator.— The following particulars 
refer to the hundred-egg hot-air incubator which is here 
illustrated. The drawer A (Fig. 1) should be 18 in. square 
and IJin. deep. The runners for the drawer should be 
li in. by 18 in. by Hn., nailed on the bottom of the side of 
the inner case. The water tray B is 17 in. square and 
1 in. deep, thus leaving i in. space between the top of 
• the moisture tray and the bottom of the egg drawer. 
The distance of the bottom of the tank from the e^gs 
is Sin. The size of the tank is 18 in. square and 3 in. 
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the top, and screwed from the outside of it. Two lengths 
of egg and dart moulding are cut and screwed between 
the sides, one .at the top and the other at the bottom, to 
relieve the appeai'auce. 

Fusee Matches.— Fusee matches are made from a com- 
position consisting of 9i parts of charcoal, parts of salt- 
petre, 34 parts of powdered glass, and 3 parts of gum. The 
gum is dissolved in water and the other materials are 
stirred in to form a stiff paste i the heads are made by 
compressing the material in moulds in which the stems 
have previously been placed. After dryin i, the matches 
aro tipped with a composition consisting of 1 part of 
red phosphorus, 8 parts of chlorate of potash, i parts of 
glue, 1 part of whiting, 4 parts of powdered glass, and 
11 parts of water made into a thin cream. 

Fainting Galvanised Iron Buildings.— Buildings 
constructed of galvanised iron and situated in country 
districts, after being painted, should remain in a good 
state of preservation for at least three years. But 
structures of this description in any large manufactur- 
ing town should be repainted every two years, as the 



deep. The outer case C is 234 in. square, outside measure- 
ment, and 184 in. high, thus leaving a 2-in. (barely) air- 
chamber D ^1 round the iiiner case, so that the air 
gets warmed before reaching the eggs. In both inner 
and outer, cases i-in. holes should be. bored, 4 in. apart 
and 24 in. below the bottom of the tank. These holes 
must iiot be drilled opposite each other; the holes in 
the inner case must come between the holes in the 
outer case. For making the frameworic use J-in. pine, 
as it stands the moist atmosphere well. Packing of 
silicate of cotton should be put in as shown at E. 
The lamp should be 20 in. long, i in. wide, and U in. 
deep, with a J-in. " Queen Anne " burner and a chimney 
made of pieces of talc, put together with paper fasteners, 
the joints being made airtight with putty. The water 
circulator (Pig. 2), tank, and flue pipes are made of 
copper. Thus water is constantly moving, and no cold 
places are to be found in the tank, and the heat is" 
uniform. The dimensions of a twenty-egg Incubator 
are exactly the same as those of a hundred-egg machine, 
excepting that the tank should be 10 in. square, the 
drawer liiin. square, the inner case llin. gquare,.and the 
outer case 16in. square; these latter measurements are 
taken on the inside. 
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Extracting Tin from Tln-pTate.— Tin is dissolved 
from tin-plate in a boiling polutjion of oavistic soda, 
and tlien electrolysing this by a low-voltage electric 
current ; but there are difficulties if a sheet or plate of 
pure tin is expected as the result of this process, tor the 
dissolved tin vrould probably oxidise whilst dissolving, 
and fall to the bottom of the vat in the form of brown 
mud. This, when washed and dried, might be sold as 
putty powder or as an oxide of tin. By another process, 
both tin and iron may be dissolved in sulphuric acid 
diluted with water, and electrolysed by current from a 
plating dynamo, using large copper plates as cathodes. 
The tin scrap may be suspended in wicker baskets, with 
carbon plates as anodes. The tin will fall In the form 
of mud. and the iron solution may be evaporated to 
obtain the iron as green vitriol. 

Bay-window Cornice Pole.— The following are in- 
structions on making and measuring cornice poles for 
bay windows. Fig. 1 shows two patterns of poles; the 
top pole has six bends with return ends, and the bottom 
pole four bends only. Carefully measure the architrave 
of the window, and set it out full size on a floor, table top,, 
or on the back of a length of wall-paper ; this line will 
be A A (Fig. 1) . Next get out the working line B B, which 
will he equidistant all round about 1 in. from A. Now 
set out the thickness of the pole, which is usually 2iin., 
and strike off the lines C C and S B, whose points are at 
equal distances from the point of the angle; bisect the 
lines C C and D D to get the lines E, which are the cutting 
lines for the .ioints. The lines BB will give the lengths 
required. Joint r will be a true mitre, and the return 
end can be any length required. The rings slide in the 
space between the architrave and the working line. 



turned down 1 In. so as to hook round the spokes and 
tyres, mark the centre of the wheel in height with apiece 
of chalk, put marks from the wheel on the tyres fronl 
land back, keep the wheels close to the collar, and 
measure the wheels outside front and hack ; the fronl 
part of the tyres should be iln. shorter than the hind 
part in order to counteract the strain of a heavy load. 
Then hold the iron close to the centre of the collar of 
the axle, and across to the edge of the opposite tyre, 
make a chalk mark on the iron rod, and do the same 
from the other side ; if both tyres come true to the 
mark, they will be true sideways. Repeat this proceed- 
ing from the top of the axle in order to see whether 
both wheels are alike. No fixed rule can be given as 
to the allowance that should be made for contraction 
of tyres,' because everything depends on the, character 
and construction of the wheel ; I in. is sutliclent for a 
Warner wheel, hut In the case of hand-made wheels the 
allowance will depend on the joint that is left in the 
wheel all around, or the closeness of the felloes on the 
shoulders of the spokes. No two cases will be exactly 
alike ; the appearance of the wheel is the only guide. 

Forging Masons' Tools. — In forging a mason's 
chisel first the mallet head Is roughly forged to shape 
as shown In Fig. 1, and is, when heated, placed in a steel 
swage on the anvil, which has a matrix of half the head 
formed in it (see Fig. 2). A corresponding swage contain- 
ing the other half (Fig. 3) is now used, and struck by 
the hammerman with the hammer, while the tool Is 
turned round by the smith; about half a dozen blows 
complete the head, and the body of the tool is after- 
wards formed to the requisite shape. The swages are 
of steel and can be home made ; the matrix is formed 
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the hollows in the brackets corresponding. For cutting 
the joints use a swivel mitre box; failing this, the 
trough form of mitre box, which must be set out to cut 
the same angle as DD, can he used. After the joints are 
cut, on a piece of cardboard strike a circle of the same 
diameter as the pole, and cut out to the line ; place this 
on the end of the pole, and pass a bradawl through the 
centre into the wood ; do the same on the opposite lace. 
Now screw in a stout dowel screw lor half its length, then 
screw the opposite joint face up to contact ; if not a good 
fit, chalk the laces, and rasp or file off until the chalk 
marks all over, then rub the faces with glue and screw 
up tieht. Fig. 2 shows the method of jointing. To allow 
the rings to elide over the joints, these will require 
rounding off. The tips are fastened with dowel screws, 
and can thus he removed when the rings are to be 
slid on. Special care should be taken to work from the ' 
line B, otherwise the pole will not tit. Three brackets 
will be required, one in the centre of the bay and one at 
each end 

Putting Waltham Watch In Beat.— When the balance 
is at rebt, the ruby pin should be in the lever notch, and 
the lever should be midway between the banking pins. 
To ascertain this, wedge the fourth wheel with a broach 
and let the balance come to rest. If not correct, 
detach the balance and spring from the balance cock, 
and turn the collet of the Brequet hairspring round 
upon the balance staff in the required direction. The 
collet can be turned safely by inserting into the slit 
the thin blade of an oiler and using it as a lever. 

Setting Wheel Axles.— In setting an axle, the face 
spokes of the wheel at the bottom are square with the 
itround line, so as to set the wheel out at the top the 
double width of the tyre. When mes-surlug the wheels in 
order to ascertain whether the axle is true, put the wheels 
on the axle on a level place, with the flap parallel to the 
ground line, and set the wheels In such a manner that 
the two face spokes in each wheel line with one another. 
Then take a i-ln. iron rod, one end of which has been 
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when heated by driving into it half way the mallet head 
of an old tool ; the swage for the other half is made 
similarly. In working steel for tools great care should 
be taken that the steel is not made too hot, or it will be 
burnt, although in sharpening it should he made as 
hot as it will stand until finishing, and should then be 
hammered until almost black hot, for the reason that 
it sets the grain finer and gives the tool a better edge ; 
it also makes the steel tougher when hardened and 
softer when annealed. 

Staining Vellum Green.— For colouring white vellum 
green the following is excellent. Place 1 oz. ol: verdigrlE 
(acetate of copper) and loz. of white -wine vinegar in a 
bottle near the fire for Ave days, shaking the bottle 
three or four times each day. Wash the vellum o»-et 
with pearlash, then colour to the shade required. The 
skin of vellum is very hard and greasy, and liquids do not 
readily " take " on the surface, so that in colouring 
the worker Is apt to get a streaky or patchy effect 
It is best, therefore, to roughen the surface by sprink- 
ling on It pumice- or cuttlefish-powder, and rubbing over 
lightly with the hand. This must be very carefully 
done, as there must be no deep scratches. Wash the 
powder off carefully and proceed with the colouring. 
The surface Is afterwards restored by rubbing paste 
into it with a bone folder,, and when dry coating it with 

flair. Or the following reciue may be tried. Boll 
parts of cream of tartar and 30 parts of crystallised 
verdigris in 500 parts of water ; when cold pour in 
4 parts of nitric acid. Moisten the vellum with a brush 
or sponge, rubbing firmly so as to roughen the surface, 
then apply the above liquid. Finish the surface with 
paste and glair as described above. 

Nails for Securing Roof Slating.— Wire nails' when 
used for slating are very subject to rust. The nails 
might be galvanised, if the cost is not deterrent; 
but at least, as a slight protection, the nails might 
be dipped in boiled oil and dried before use. Com- 
position nails, however, are generally considered to 
combine the happy medium of cheapness with eificienoy 
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Edging or Grinding Watch Glass in the Turns.— 

A Bpeeiai arbor, made in two halves, is used to hold 
watch glasses ; the glass is placed between two circular 
pieces of cork, each ot which is provided with a steel 
centre. The pressure on these keeps all together. An 
emery buff is applied to the edge of the glass. The 
arbors can be obtained at watch tool shops. 

Easily made Jewel Box.— The jewel box here described 
could also be lised for nioknacks (see Figs. 1 and 2). 
It is made from |-in. stuSf, two sides being 8i in. long by 
4 in. wide lone ot which is cut through to give a piece 
li in. wide, making the front for a small drawer A) , ends 
B 5t in. by 4 in., a piece 7J in. by 5i in. for a partition 
to come flush with a piece 2J in. wide, and two pieces 9 in . 
by 6i in. for the bottom D and lid E. The sides and ends 
axe butt-jointed, and the false bottom C is put in ; also 
tix the bottom of the box, which will leave J in. all round 
and which might be moulded. The top is fitted with two 
partitions V and G, making three fcompartmente. A 
drawer H is now fitted with the li-in. piece cut from the 
side for the front as aforesaid, and the back is 4 in. 
thick. When the drawer is home, a bradawl is driven 
through OTLB compartment in the top down into the {-in. 



steel melted and cast into ingots. A very good alloy 
consists of pig-iron containing 6 to 9 per cent. o( man- 
ganese, generally known as spiegeleisen. About 11 per 
cent, ot the total quantity is first taken and melted. 
Scrap steel or Bessemer scrap is added till the whole 
quantity equals three-quarters of a crucible full. The 
second item is warmed first before p.lacing in the crucible. 
A special pig iron is used containing about 3i per cent, 
manganese. 3per cent, carbon, 4^ per cent, silicon, and 
•^ per cent, phosphorus. A small additional lot of f ei-ro- 
manganese alloy (say about 1 per cent, of the total weight) 
is added, the alloy containing from 50 to 60 per cent, ot 
manganese. The mixture is well rabbled, and as soon as 
it is melted casting takes place. It would be quite i m- 
possible to melt steel in an ordinary furnace unless 
there were an exceptional draught with the heat well 
maintained. 

motor Wagon Wheel.— The box of the wheel ot a 
motor wagon is of gunmetal, and the flanges are shrunk 
on the boxes, as shown at A (Fig. 1), tnade in two 
parts, so that they can take any size ot spokes 2i-in. 
spokes are generally used. The plates are bolted, as 
shown in Pig. 2,: to the size ot the spoke to be used, a 
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piece, and a pin made from a piece ot iron wire 3 in. long 
is put into it, thus preventing the drawer being pulled 
out. When the lid is hinged and a small lock put on, 
the box and drawer cannot be opened unless bi'oken. 

Casting Steel.— As a rule, small steel goods are cast in 
iron moulds usually about 3 in. thick ; dry sand moulds as 
used, tor iron may also be employed. The great diffi- 
culties experienced with steel casting are shrinking and 
blowholes. The shrinkage problem has not been fully 
solved yet, as it is almost impossible to make large, thin, 
complicated castings ot steel. Steel eastings frequently 
shrink upwards of ^\ in. to the foot, and the trouble will 
frequently arise from the hard dry sand mould which it 
is necessary to use in order to prevent the white-hot 
metal destroying the mould. The other diflleulty, 
namely blowholes, although resulting sometimes from 
the gases disengaged from the metal durini? the opera- 
tion ot casting, are not always due to that cause, but 
may be looked for in the high melting point of low 
carbon steel, or in the 'rapidity with which the metal 
chills. The blowhole diiBoulty has been almost entirely 
overcome by putting a very large rising head on the 
casting. This is effective in two ways: it carries the 
sluggisli metal from the casting proner, leaving the hot ' 
- fluid metal to fill the mould, and the pressure also tends 
to force the molten steel i'nto all corners of the mould and 
thus make it solid. Steel castings should be stripped as 
soon as poured, and -with great care in moulding and 
high and large risers, good results may be anticipated. 
A good crucible east steel consists of ordinary blister 



Fig. 2 
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small block of wood being put at top and bottom to keep 
the plates parallel. The spokes are then put in, a gauge 
being used to get them all alike. When all the spokes 
are driven in at equal distances apart at top and bottom, 
oak wedges are driven in to fill up the spaces between 
the spokes, and nailed. The flanges are 8 in, in diameter 
and 1 ft. 4 in. long ; the felloes B (Fig. 2) are 2i in. deep by 
2iin. wide; the tyres are 24 in. wide by iin. thick, as 
shown at (Figs. Land 2). In putting togetherthe wheel, 
the spokes are driven in. tongued down to take the felloes, 
which, after being cleaned off, are ready for the tyres. 

Softening Water.— The temporary hardness ot water 
is due to the presence of calcic and magnesic carbon- 
ates, and one method of overcoming it is by boiling, 
which expels the carbonic acid aUd precipitates 
the carbonates. Permanent hardness is due to calcic 
and magnesic sulphates, which boiling does not affect. 
Hard water will not dissolve soap, but precipitates it, 
hence the soap test is now usually employed for deter- 
mining the hardness of water. J5very grain of calcic 
carbonate or its equivalent in 1 gal. of water constitutes 
1 degree of hardness. 

Soap-tableting Machines.— Soap-tableting machines 
are made either tor hand or power work, but the 
former are more often used; they are simply lever 
presses with reversing springs, and are provided with 
dies tor producing the shape and impression. The soap 
tablets are out to shape first before being placed on the 
die ot the machine. 
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Restoring Colour of Vamisbed Oak Gates.— Au 
efaeient method of restoijing discoloured oak wood- 
work has not yet been discovered. If, however, the 
mischief is conttiied to only a few places, a suitably 
coloured stain or dye might be used with advantage ; but 
this course is only advised if the patches are of definite 
outline, and the rest of the woodwork is of a uniform 
tone not much the worse for wear. On the other hand, if 
the work is bad all over, owing to the use of originally 
poor varnish or neglect of revarnishing in time, all traces 
of existing varnish should be entirely removed with 
scrapers or by means of a chemical stripper, and the 
whole of the woodwork brought up to a new surface 
(using plane, scraper, and glasspaper) ; then size and 
varnish in the usual way. The bleached marks do not 
penetrate deeply into the wood, and a very slight sur- 
facing is all that is required in order to regain the 
natural colour of the wood. The result also will be 
more satisfactory than any "faking" of the bad parts 
could produce. Aldridge's best outside copal oak varnish 
will be suitable. 

Flower Pot Iiadder,— For the expanding flower pot 
ladder (Fig. 1) obtain four 24-in. pieces and four 9i-in. 
pieces ol iron. Punch ii hole in the centre of each 
21-in. piece, and one 6 in. from the end of each 9S-in. 
piece. Having riveted the pieces together, the uprights 



by a camel-hair brush. Lay it on from end to end to 
avoid patchiness, applying several coats if necessary; 
but remember that each coat makes the varnish so 
much darker or richer in colour. Though the varnish 
dries rapidly, one coat should be laid on daily to enable 
the under coat to harden thoroughly. As the surface 
thus buUt up would have au objectionable glarish appear- 
ance, it should be allowed to stand at least two days ; 
then the varnish may be dulled down by rubbing with 
fine grade pumioestone powder and water, the surface 
being brought up again by rubbing with crocus or rouge 
and linseed oil, finishing olf with the palm of the hand 
and ilour. If only a semi-lustrous finish is desired, it 
will generally sufflce it, after the varnished surface has 
been dulled, a rag slightly damp with spirit and linseed 
oil is lightly and briskly rubbed over it in a straight 
dii'ection. 

Obtaining; Gelatine and Fat ft:om Bones.— The bones 
should be chopped or broken as small aa possible, then 
placed in a pan with suffloient water to cover them 
and boiled for several hours. The water should be made 
up from time to time as it evaporates. The liquid should 
then he strained frotn the bones and allowed to cool, 
when the fat may be removed as a solid cake from the 
surface. The liquid containing the gelatine should be 
evaporated to dryness as quickly as possible in a shallow 
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FIG. I 

can be curled or left plain as preferred. The running 
joints must be left so as to move with a little pull. In 
turning up the end to fit on the pot, leave at least 1 in. 
inside the pot ; then turn down. The extreme end can be 
turned with a «croU or left with a hook. In working 
these designs, leave the ends of strips round to soften 
the effect. Fig. 2 is a plan of the centre ring, open, 
vfhile Fig. 3 shows it closed. 

Bevarnisblng Violoneello.— A violoncello is but 
rarely French polished ; the usual medium for violon- 
eelloa is a spirit varnish finish, theirequisite tint being 
gained by colour incorporated with the varnish iu prefer- 
ence to staining. It is a rather difficult job to match the 
colour if left on in patches. More satisfaction is assured if 
a clean surface is worked on by removing the old varnish 
off the whole of the portion that has been repaired. 
Then proceed as follows. Dilute 3 parts of good quality 
copal varnish with 1 part turpentine, and set aside in an 
oven till quite hot; then apply to the bare wood, using 
& bristle brush. It acts as a grain filler, but to avoid the 
use of glasspaper again, any excess should be at once 
removed by a pad of wardding secured in a covering of 
soft rag : moisten this with turpentine, and apply to 
the varnished surface before it has had time to harden. 
The surface, when quite hard (say in two hours), is 
ready for spirit varnish, which is made by dissolving 
aoz. of bleached shellac, 2 oz. of gum sandarach, and 2 oz. 
■of Venice turpentine in ipt. of methylated spirit, the 
requisite colour being given to it by extracts of red 
Sanders wood and turmeric; 2oz. of each should be 
steeped in separate bottles, each containing ipt. of 
«pirlt. Then, by adding small quantities of each to 
the varnish in varying proportions, an amber or a red 
tone, as may be required, will be gained. The varnish, 
when stained, should be strained, and should be applied 



dish on a water hath. Gelatine made from bones is not 
of very good quality, and working on a small scale it 
will be certain to he turbid, as filtering could not be 
carried on without pressure. When made on tt(e large 
scale the bones are heated with water under pressure in 
a closed boiler; more gelatine is obtained in this way, 
and the solution is filtered either by using the pressure 
exerted by a column of the liquid or by filter presses. 

Painting Croquet Balls.— A paint that has been 
much used successfully for croquet balls is made by 
thinning white-lead ground in oil with equal parts of 
raw oil, thickened oil, and turpentine. Give the balls 
two coats of this paint, allowing four days to harden 
after each coat, and finish with two coats of hard- 
drying body varnish. The thickened oil imparts 
elasticity to the paint and prevents chipping off. 
Another method is to apply two coats of thick celluloid 
varnish over the paint, or apply a colour coat by inixing 
zinc white with celluloid varnish. This forms an ex- 
cellent protection for the balls against hai-d wear and 
moisture, and will not crack as do most other varnishes. 
U se the zinc white in dry powder, not in oil. 

Elastic Paint for Collapsible Boat.— Below is a 
recipe for a slate colour paint that will not crack, suit- 
able for a canvas collapsible boat to be used on salt water. 
The canvas should be allowed to dry thoroughly in a 
warm room. Then apply two coats of double-boiled Baltic 
linseed oil, the oil for the first coat to be slightly warmed, 
sothatitwillpenetrateintotl^ecanvas. When thoroughly 
dry, apply two coats of composition made as follows. Dis- 
solve i oz. of pure rubber (caoutchouc) in i pt. of solvent 
naphtha (coal-tar naphtha), and mix with 1 pt. of boiled 
Baltic Unseed oil and 4pt. of oak varnish. Mix all well 
together, and use as a medium for mixing some powdered 
graphite to the consistency of ordinary paint; a little 
white-lead paste paint may be added to produce the slat3 
colour. This forms an admirable preservative against 
the action of salt water, and is quite flexible and durable, 
and dries with a glossy surface it prepared from oopal or 
carriage varnish. The graphite (blacklead) used in the 
preparation affords excellent protection against weeds 
adhering to the bottom of the boat, and also accelerates 
the speed of the craft. 
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Roofing-ln Back Yard.-FigB. 1 and 2 are elevation 
and section of a root and front framing in a yard sit- 
nated between two brieii walls at the rear of a house. 
Tlie front framing consists of 3-in. posts and rails, with 
li-in. sashes at the side and 1^-in. half glass doors. 
Below the subsill is s-in. beaded matching. The skylight 
is composed of 2Mn. by 2-in. rebated and chamfered 
bars, tenoned at the upper ends into a 4i-ln. by 14-in. 
waJl plate (see Pig. 3)! the lower ends of the bars rest on 
the splayed head of the front framing. The bars are 
cut off in a vertical line with the framing below, and the 
Klass runs past the end 14 in. Along the front is fixed 
a moulded iron gutter oovei-ing the ends of the bars, 
the water being carried away by a pipe with a shoe 
discharging over or near a yard gully. The bars next 
the wall are single lebated and chamfered, and are fixed 
to wood plugs driven into the joints of the briokworli ; 
the bar next the scullery window is fl:xed in the same 



ready for polishing without disturbing the colours 
requires an intimate knowledjie of the characteristics of 
the woods emplo.ved, and of the action of the chemicals 
and mordants, Thus some mordants have a chemical 
affinity for cert&.iu colouring pigments, whilst on others 
they may have an opposite effect. The usual method is 
to employ the mordant first, but sometimes the order is 
reversed. In any case, the colouring matter will more 
readily strike in it the veneers are quite damp, and after 
the staining gradual dyeing should be the rule, rather 
than hasty dyeing, to enable the veneers to be immedi- 
ately used. If an iron tank cai be used witli a steam 
jet to keep the contents boiling, the dyes will have far ' 
greater penetrating power. The chief mordants for 
use in this work are obtained from iron, tin, copper, 
aluminium, and potash soda, whilst the colouring 
substances include vegetable roots, and barks and 
berries, with acids and anilines. For the purpose of 
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manner, as near the centre as possible. A purlin 4Jin. 
by 3in. is fi?:ed underneath the bars and tailed into the 
wall at each end to support the roof. A small spaudrii 
sash and frame will be required to fill up the space above 
the roof and the arch to the window; this might be 
fixed, but as ventilation is required it will be better 
if made to open in a light frame with a sill (see Pig. i). 
The whole of the work should be glazed with 21 oz. clear 
sheet frlass, unless obscure glass is preferred, when white 
Muranese would be most suitable. The roof light should 
be glazed as follows. First give the rebates and all parts 
of the bars a coat of good red-lead and oil colour. When 
dry, run along the rebates a layer of putty, not too stiff, 
to form a bed for the glass ; lay the glass in place, press- 
ing it down to the putty by rubbing the fingers along 
the edge. When the glass is firmly bedded, drive some 
sprigs along the edges to keep the glass in place, after 
whii"!! the glass and wood in the rebate should be given 
several coats of good paint ; no back putty should be 
used. Pig. 5 is a detail of the eaves guttering. 

Dyeing Veneers.— Dyeing veneers mnsf, not be con- 
founded with staining veneers. The latter in most cases 
stains the woods sufllciently deep for French polishing, 
but it is a usual plan, as they do not always strike 
deeply into the woods, to apply the stains after the 
articles are made and cleaned up ready for polishing. 
To be successful in dyeing veneers so that the colours 
will penetrate right through, or to such a depth 
as will enable the veneers when " laid " to be cleaned 



experiment the following details are given. Brovm.— 
Mordants: Bichromute of potash, permanganate of 
potash, sulphate of aniline, or alum. Brown colour being 
gained by a combination of red, blue, and srellow, an.y of 
the products of the vegetable kingdom yielding these 
colours may be used in vai-ying quantities ; on the other 
hand, bichromate of potash, permangtinate of potash as 
mordants, with sulphate of aniline as a colour agent,, 
will give several shades of brown, or after ttie mor- 
dant has been used, a weak solution of aquafortis or 
oil of vitriol may be tried, which, however, gives a 
rather scorched or burnt appearance. Mahogany.— 
Madder root and extract of logwood should be used toi- 
colouring purposes, with pearlash as a mordant. Car- 
mine,' Brazil wood, dragon's blood, alkanet root, madder, 
red Sanders, and logwood also give varying shades of red. 
Yellow. — Use turmeric, saffron, fustic, gamboge, and 
barberry root, with pearlash or potash as mordants. 
Green.— TJee sulphuric acid and pearlash with arseniCv 
or acetate of copper on dyes of blue and yellow ; also 
verdigris dissolved in acetic acid. Blue.— TJse indigo 
with vitriol. Blaclc.—Vse extract of logwood with acetate 
of iron, which is made by steeping rusty iron in common 
vinegar. 

Honey Soap. — Honey soap may be made by adding to- 
40 lb. of white curd soap 3i oz. of oitronella oil, 2i oz. of 
lemon grass oil, and a small quantity of aniline yellow 
The method of making, is described in a paragraph on 
making carbolic soap on p. 116. ~ 
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Refuse Destructor.— Excluding ashes, the ordinary 
refuse from a small establishment uiay best be destroyed 
by burning it in the Ititcheu Are. This applies to 
vegetable refuse, fish heads, and such like. Garden 
rubbish is usually burnt in a heap in the garden. If 
circumstances make this undesirable, a simple bricls 
firegrate should be built, with a closed iron door and as 
long a Hue as possible, for the chief essential is a good 
draught. A grate 12 In. square will probably be large 
enough ; it must be arched over, and at the , back a 
sloping heai'th should be constructed, with »n iron door 
over it through which the refuse can be thrown. The 
refuse Is thus submitted to a drying process on this back 
hearth and is afterwards raked forward on to the fire. 
All the heated gSises from the fire must travel backwards 
over the sloping hearth on their way to the flue, whicli 
should be carried up the gable of some building to 
the greatest height possible. Air is admitted to the 
furnace only through the flre bars. If the di-aught. is 
good enough, the refuse may be made to burn without 
the addition of any other fuel. 

Extending Kitchen Table.-The following are parti- 
culars of a method of extending a kitchen table. A leaf 
is made of two boards, each 3ft. by 9in. by lin., fastened 
together with dowel pins, and two 3-in. battens are 
screwed on underneath^ these extending beyond at one 
end of the leaf by 2 in. so as to fit under the overlap of 
the table top. On the end of the table two wood brackets 
A and B (see the illustration) out from 1-in. board are 
hiuged. Before screwing one ot the brackets to the 
table, a piece 4- in. by 2 in. by lin. Is screwed on to 




4 per cent., and it is exceedingly rich when the un- 
oxidised hydrogen exceeds o per cent. The reason why 
the percentage ot uuoxidised hydrogen plays such an 
important pan in the choice of a gas coal is that when 
the coal is disiilled, every 16 parts of oxygen unite with 
2 parts ot hydrogen to form 13 parts ot water, leaving 
only the hydrogen over and above that reciuired by 
the oxygen for the production ot hydrocarbons. Prom 
these facts it will be seen that the choice of a steam 
coal depends largely on the amount ot fixed carbon it 
contains, while a gas coal requires a good proportion 
ot volatile matters, and over 1 per cent, ot unoxidised 
hydrogen, and the sulphur and ash in both desciiptions 
should be as low as possible. With regard to the loss of 
coal when left tor a tima in the open air, the Intormation 
on this point is not very conclusive, but It is usually 
assumed that in the presence ot moisture, which is the 
condition prevailing when coal is stored in the open air, 
the sulphur ot the iron pyrite-i undergoes oxidisation ; 
-this results in a rise ot teuiperature sufficiently hiorh to 
distil the coal partially, and thus drive oif some ot the 
hydrogen and carbon, the coal consequently losing a 
portion ot these elements. 

Weatlier-strncltjoint.— Fig. I showsaformot weather- 
struck joint which, unfortunately, is very common and 
is Ignorantly made with the idea ot improving 
the appearance ot a building by means of the sharp 
lines of the upper edge of the bricks; however, as a 
shadow is not formed, the effect is lost at a very short 
distance j and the disadvantage of this joint is that a 
ledge is formed on wliich water lodges, and in winter 
freezes and destroys the joint and the upper edge of the 
brick. A far better joint, properly termed a weather- 
struck joint, is formed by striking the mortar in the 
opposite direction to that illustrated in Fig. 1, 
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raise the bracket so that it overlaps the other bracket 
when closed up. The battens are fixed so as to slide 
between the brackets to keep them open, and two wood 
turnbuttons are screwed on the battens at each end, 
and when turned round hold the top to the brackets, 
thus preventing the top being tilted. Two iron hooks 
and eyes are screwed to the- leaf and table top, and 
keep the leaf from being dislodged. When the leaf is 
not required, it can easily be removed and put on one 
side and the brackets turned back, these being hidden 
when the tablecloth is on. 

Comparing Samples of Coal.— In comparing the 
merits ot different samples ot coal from analyses it is 
essential to know whether the coal is intended to be 
used as a steam or as a gas coal, as there is a distinct 
difference between the two descriptions. This will be 
best explained by means ot the accompanying analyses 
of a gas and a steam coal respectively. Steam coal : 
carbon, 90-12; hydrogen, 4-33 ; nitrogen,!; sulphur, 0-85; 
oxygen, 2-02; ash, 1-68; and coke, 86-53. Gas coal : carbon, 
82-24: hydrogen, 5-42; nitrogen, 1-61; sulphur, 1-35; 
oxygen, 6-«i ; ash, 2-94 ; and coke, 35-6. It will be seen 
that the steam coal contains a larger amount of carbon 
than the gas coal, and that this carbon exists to the 
extent ot 86 per cent, in the fixed form as coke, and this 
is what is required in a steam coal ; but in the case of a 
gas coal the carbon is required to be associated with 
hydrogen in the form of volatile carbon, so that in a 
good gas coal only 35 per cent, of the carbon exists as 
coke, the remainder being driven off in distillation, but 
this description ot coal would not be so well adapted as a 
steam coal by reason of the volatile carbon producing 
large quantities of smoke. One piece of information 
relative to the value of a coal for gas-making purposes is 
afforded by an elementary analysis, viz. the percentage 
of unoxidised hydrogen, by which is meant hydrpgen 
unaccompanied by an equivalent of oxygen, which is 
obtained by deducting one-eighth of the percentage of 
oxygen from the percentage of hydrogen. It is usually 
understood that coal is very poor for gas - making 
pur|)0ses when the unoxidised hydrogen is less than 



Weather-struck Joint. 

that is to say as shown in Fig. 2. By this latter 
method the upper edge ot the brick is protected, water 
does not lodge, and a sharp shadow is presented at every 
course. Thus improved appearance is combined with 
utility. 

Covering Counter Top with Zinc. —When first 
cutting the sheet zinc for covering a counter top, make , 
the width of the metal about 1 in. greater than the 
counter. If the sheet does not i-est flat, take each of the 
corners alternately, and pull them over in a broad curve 
across the diagonal of the sheet, and let each m turn 
spring back; this usually renders the sheet pretty flat. 
Then bend down at right angles 4 in. along each long 
edge of the sheet, so that these edges will lap over and 
fit tightly to the wood top. Also countersink one end ot 
the sheet'for lorming a flush lap joint; where eacli of 
these joints occurs the wood must be cut away, so that 
the countersunk seam will rest flush in the gropys. 
Then place each piece in position, and float the solder 
across at each lap seam. Now cut some strips ot zinc 
It in. wider than the depth or thickness ot the wood top, 
and fold each of these strips to a right angle, the base 
being li in. Fit these so that the lower part laps under- 
neath the wood top, and the top edge is level with the 
counter top. Solder the top edge of these strips to the 
flit top already in position. On the under side of 
the strip, ordinary tin tacks about 9 in. apart, driven 
through small holes in the zinc into the wood, wUl 
render it secure. Next remove all the surplus solder 
from the top outside edges with a float, rub down qtiite 
smooth with flue emery cloth, and flfnish off the edge 
quite bright with a burnisher. The spare solder on the 
top cross seams is removed witn a sharp scraper, and 
afterwards rubbed down as above. To clean the zinc, 
mix a little raw spirits with some fine sand, and scour 
the metal a little at a time with this, and then quickly 
rinse the acid off quite clean with cold water. After 
the whole of the metal has been scoured in this way, 
dust some whiting over it and polish with a clean dry 
cloth. 

Verge Watch Stopping when on its Back.— The 

cause ot a verge watch not going when lying on its back 
may be that the top verge pivot may be bent, tlie pivot 
hole may need bushing, the balance may foul the balance 
cock, or the hairspring may foul the balance. Hold the 
watch movement in the position in which it stops, and 
carefully observe all these things. 
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Grinding Circular-saw Teeth.— The following are 
Instructions on grinding a circular saw so that the teeth 
will be of eaual widths and at equal distances apart. 
To keep the spice equal from point to point ot the 
teeth, each tooth must haye an equal amount of grinding 
on t'he face. The saw should be placed on the saw spindle 
and set running. While the saw is revolving, cut into a 
piece of wood aR shown at A (Fig.l) ; then place a piece 
of medium hard grindstone B on the wood, and bringthe 
stone gently towards the saw teeth so as to, grind off the 
points. The stone must be held firmly with both hands 
while the grinding is being done. After the teeth have 
been ground, remove the saw from the spindle and place 
it under the emery-wheel. In Pig. 2 the faces ot the teeth 
C are well ground back, while the faces of D are only 
lightly wiped with the emery-wheel. The gullet in 
each case should be kept to a uniform depth. In Fig. 3 
the backs of teeth E and faces P should be well ground , 
while the backs G and the faces of E should only be very 
lightly ground. After each grinding with the emery- 
wheel, the teeth whose faces have been ground back 





radial lines. Then' to make a pattern, draw a perpen- 
dicular (Fig. 3), with horizontal lines at the distances ot 
the horizontal lines in Fig. 1, but measured on the cir- 
cumference as CD. Then set off on each line from the 
perpendicular half the distance between the radius lines 
(Fig. 2) on the corresponding circle as E F, and draw a 
line through the points thus found, and the result will 
be the shape of each section. Allow a, little (say i in.) 
on one side when cutting out for pasting. Each section 
will be made up ot one, two, or three pieces, according to 
the size ot the balloon to be made. If the pieces are cut 
as shown in Fig. 4, a great saving of paper results. To paste 
these pieces together, place them in a pile on the table 
or bench with the edges flush and a piece ot waste paper 
under theT)ile. Wow rub the top sheet with the thumb 
nail until each piece is moved back from the one imme- 
diately under it about i in. Place a piece of waste paper 
about the same distance from the edge of the top sheet, 
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will be found to be low, as at J (Fig. i). The saw is again 
put on the saw spindle, and tne high teeth are ground 
down as shown at J (Fig. 4). This figure represents the 
teeth shown at Fig. 2 after they have been once under 
the action ot the pmery-wheel. The tops of the teeth 
H are filed with a topping-file until the flat places 
caused by the grindstone disappear, when the saw is 
again set running, and the points of the teeth are 
ground off by the method shown in Fig. 1, after which 
the teeth ai'e brought under the emery-wheel- and 
treated as before. After being thus treated a lew 
times the teeth wiU become equally spaced and, if 
nroperly run down and carefully topped, the saw will 
be perfectly round. 

Paper Balloons. — The following are directiohs for 
making pa^er balloons. First draw an elevation of the 
balloon it is intended to make, either full size, on the 
floor, or to scale. The shape here illustrated differs 
slightly from that of balloons usually sold ready made, 
being wider at the mouth. This shape, however, is not 
so liable to catch fire when swayed about by the wind. 
Divide the elevation into any number of parts (the more 
the better) by horizontal lines as shown in Fig. 1. Take 
the radius of the balloon on each line as A B, describe 
circles (Fig. 2), and divide these into twelve parts by 
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Paper Balloons. 

and pass the paste-brush over the whole ot the exposed 
edges. Fig. 5 will explain what is meant. Now place 
two of the completed sections together so as to look 
like Fig. 3, with a small part projecting as shown by the 
dotted line G. Paste the edge of the under section- 
that is, the part hatched— and turn' It over on to the 
dotted line H. When each two of the sections have been 
joined in this way. proceed in the same manner to join 
these together till the whole is complete. A circular 
piece of paper is oiit out to join the sections at the top, 
and a loop bf string should be pasted to the top to 
suspend the balloon whilst Inflating. A ring of wire 
with two cross pieces is fltted to the bottom ot the 
balloon, and the inflammable material— tow soaked In 
methylated spirit— la fastened at the junction ot the 
cross pieces. 

Rose Soap.— Scented soaps are usually made from good 
white curd soap, which is cut Into flakes by machinery, 
partly dried on trays, then heated In steam jacketed 
pans till pasty, when the scent Is stirred in. The soap Is 
then rolled into bars of the desired shape, and cut Into 
tablets; these ai'e compressed and then stamped in 
hand presses with dies. The quantities of materials for 
40 lb. of rose soap are oil ot rose geranium 1} oz., 
tincture ot musk i oz., and tlnetmre of bergamot 1| oz. 



Cyclopaedia of Mechanics. 



113 



Catting Hole in Porcelain or Fire-clay Bath.— 

The Bo-talled porcelain bath is really made of fire- 
clay, and has a porcelain enamelled surface. The holes 
in suoh baths are not drilled, but are cut and counter- 
sunk with a hammer and small sharp chisel in the same 
manner as a mason would cut a hole through a stone 
slab. Great care is required in cutting suuh a hole, 
which should be large enough to allow for tlie expansion 
ot the brass ovei'Jiow connection whenever it becomes 
heated. Many baths are rained by neglect of this latter 
precaution. "When ordering new baths, it is advisable 
to let the makers out all neoesFary holes. 

Pliable Composition for Comical Faces.— A cheap 
and suitable composition lor an elastic composition that 
may be used for making comical faces such as are sold 
in the streets may be made from glue 6 oz., water 
264 oz., glycerine 264 oz., sugar 6 oz., barytes 15 oz., 
and sut&cient Tenetian red to give a pink tint. Soak 
the glue in the water, melt down by heat, stir in the 
glycerine, then the sugar, finally the barytes and 
Venetian red, and mould while the mixture is fluid. 

Restrlnglng Tennis Racket.— A small bench vice 
with 3-in. or 4-in. jaws ylll be strong enough for use in 
stringing rackets. Put a piece of soft thick leather on 
each side of the tennis bat. The jaws of the vice must 
hold the bat right up to the shoulders (see Fig. 1), or 
when pulling on the string the bat will break at the pai-t 
marked X. When the main strings are tightly threaded 
down in the vice, tighten from the middle string of the 
racket, using for the purpose a steel button-hook fixed 
in a wooden handle (see Fig. 2). Suppose, lor example, 
the bat has eighteen strings (that is, nine on each side) , 
pull first with the button-hook on No. 9, and hold the 
string with the left hand while No. 8 is pulled, then 
hold No. 8 while No. 7 is pulled, and so on down to No. 1. 
The bare end of No. 1 has alroady been passed beneatli 
the loops of Nos. 5 to 1, and the slack must now be pulled 




prevents the crystallisation ot the sugar, and, as there 
is not much ti-eacle present, the tendency to become 
sticky will not be so great. 

Waterproofing Paper.^For waterproofing and alr- 
prooflng paper, dissolve 1} lb. of white soap in 1 q.t. of water. 
In another quart of water dissolve U oz. of gum arable aud 
5oz. of glue. Mix the two solutions, warm them, soak 
the paper in the liquid, then pass the paper between 
rollers, or merely hang it up to dry. Another recipe is 
as follows. On a table lay a quire of paper, open it out 
flat, and rapidly iron it with a very hot iron against 
which is held a piece ot wax i this, melting, runs down 
on the paper and is absorbed by it. There is no waste, 
as the wax that is not absorbed by the top sheet runs 
through to the next. 

Egg Turner far Incubator Drawer.— The accom- 
panying illustration shows an independent turner which 
turns one row of eggs in an incubator at a titne ; this 
turner will be of the greatest convenience when eggs ai"e 
chipping, as those eggs should be placed chip upwards aud 
allowed to remain so until hatching takes place. One 
important point in the construction of this turner is 
that the holes in the back and front of the drawer frame 
should be exactly opposite eachother; in order to ensure 
this, screw the back and front ot the trame together and 
bore both at the same time, then set the holes out on the 
front piece. This drawer frame should be made of sound 
deal, fin. thick, 2 in. deep, and 22 in. inside; this size 
will accommodate twelve rollers, and each roller will 
hold nine hens eggs placed end to end, so that a hundred 
and eight eggs can be turned in a quarter ot a minute. The 
roller holes are bored with a A-in. twist bit, in order to 
allow a l-in. rod to run easily. The first hole should be 
bored ijin. from the inside of the drawer frame, and 
Jin. from the bottom of the trame ; the remainder of the 
roller boles should be If in. apart from centre to centre. 
The ends ot these i-ollers should be allowed to project 
Jin. through the drawer front, and a l-in. wooden knob 
glued on the end of each roller, so that the eggs may be 
turned without opening the drawer. These rollers are 
procurable at any oilshop, and are sold as plant sticks j 
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through the loops with blunt pliers. No. 1 being held 
as Nos. 9 to 2 were held until the slack is pulled tight. 
Treat the other side (strings 9 to 1) in the same way, the 
sides being pulled to about the same tension, to keep the 
bat in shape, and a support being provided to keep the 
head from being pulled down. When the main strings 
are tight and musical like a harp, work the cross strings 
in over and under each main string. Before this, however, 
go over the main strings again, and bring them to the 
same tension as before, using the button-hook and fingers 
in the manner already described. The main strings may 
have to he gone over half-a-dozen times before the right 
tension everywhere is obtained, and the strings finally 
fastened off. A pad of soft cowhide leather 2 in. wide, 
with 'a hole in it for the thumb, can be used to protect 
the hand when pulling on the strings. 

Cause of Blue Deposit in Electro-tinning.— The 
cause of an electro-tinning solution givln^ablue deposit 
of tin is probably a deficiency of tin in the solution. 
The deposit is ttiin and poor, and the coat is put on, 
' under strained conditions, hence its blue appearance. 
Tin solutions rarely feed themselves automatically 
from the anodes. It is,-- therefore, necessary to keep 
up their metal strength by adding some concentrated 
tin solution to the bath from time to time, or to 
arrange areservoir of the feeding solution with a gradual 
but small leakage into the working solution. 

Preventing Treacle Toffee becoming Moist. — 
Treacle toffee is most liable to soften by absorbing 
moisture from the air, and this cannot be prevented 
except by keeping the toffee in~closed bottles or tins. It 
will he best to make the toffee principally from white 
sugar, colouring and flavouring it by the addition of a 
small quantity of brown treacle. The sugar and treacle 
should be placed in a pan with a little water and a pinch 
of cream of tartar, and heated to " hard crack"— that is 
to say, until a piece taken out and cooled breaks with a 
snap. When this point is reached, the butter may be 
stirred in and the toffee moulded. The cream of tartar 
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they are ot foreign wood, very hard, and will stand a 
warm, damp atmosphere. The knobs have a wooden screw, 
and when this screw is removed the kuobs can be fitted 
to the roller ends. (After removing the screw, run in 
the A-in. bit in order to cut the thread out, and the knob 
will then fit the i-in. roller.) The small holes should be 
bored with a i-in. twist bit, the first hole being bored 
liiu. from the inside ot the drawer frame and Jin. from 
the top of the trame; bore these holes IJin. apart. 
The best rods for the purpose are stair rods, as the 
surface is perfectly smooth and allows the egg to slip 
freely when the roller is turned. The garden sticks 
used for the rollers will be found a little rough, thus 
gripping the egg and turning it. 

Bonfire.— In building a bonfire, place the most com- 
bustible materials, shavings, boxes, tar-barrels,, etc., in 
the centre. Then arrange one or two rows ot barrels or 
large timbers in suoh a way as to make fines leading 
from the outer edge ot the pile to the centre, and 
build the heavier timbers over these in a conical heap. 
One or two tar-barrels or a few gallons ot paraffin thrown 
on the heap will ensure its burning. Leave the flues 
clear, and light up by means of a long stick shoved up 
one of the flues to the shavings and chips in the 
centre. 

Hydrogen Peroxide.— One method of prepariughydro- 
gen peroxide is as follows. Barium peroxide is sus- 
pended in water and just sufficient sulphuric acid added 
to combine with the whole of the barium, the hydro- 
gen peroxide formed remaining dissolved in the water. 
A ten-volume solution will yield ten times its volume of 
oxyfeen on heating, and to prepare it the following 
details have to be taken into account : 169 grammes ot 
barium dioxide and 98 grammes of sulphuric acid yield 
3i grammes of hydrogen peroxide, and 31 grammes of 
hydrogen peroxide yield 16 grammes of oxygen or Ira 
litres, and to form a ten-volume solution I'llitre of water 
would be required. The quantities to take are, there- 
fore, 169 grammes ot barium peroxide suspended in 
II litre ot water, and 98 grammes of sulphuric acid very 

Gradually added during cooling and shaking. See also 
eries I., p. 306. 
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Grinding and Polishing Bevel Edges on Plate 

Glass.— Below are hints on giinding and polishing 
hevel-edge plate-glass cii-cles. The circle should be em- 
bedded in plaster-of-Psris on a circular plate, rather 
larger than the largest plate to be bevelled, and should 
revolve on an ii-on rod below as support, the iron rod 
sliding in a bearing on the lathe, and being gripped at 
the proper height by a screw. The iron plate is fixed hori- 
zontally, and the wheel or grinding disc is set at the 
proper angle to produce the i-in. or }-in. bevel required. 
The grinding disc is 6t steel, and is moistened with water 
and fine sand. The iron plate holding the circle is moved 
up till the edge of the glass just touches the face of the 
gi'inding disc, which is then caused to revolve, and as 
the disc grinds the edge of the glass away, the support is 
revolved until the whole of the edge ia ground off ; then 
the iron plate is moved up again and a further portion 
of glass is removed, and this operation is continued 
until the bevel is formed, onljr that portion (about iViu.) 
embedded in the plaster being left ungi-ound. After 
gnndlng, fine emery is used to remove the scratches 
made by' the sand, and then' the bevel is successively 
polished with flour emery, crocus, or rouge, and putty 
powder, discs of wood, wood covered with leather, and, 
lastly, wood covered with felt. 

Cliuck for Wood-boring.— True boring may be done 
with a chuck as shown in Figs. 1 and 2. The chucls is 
capable of adjustment to hold round or square worlc of 
any reasonable size. ■ The height of the angles A must of 
course be equal to the height of the mandrel. The jaws 
of the chuck are closed by a right- and left-handed screw. 



boiler impossible unless it is sunk about ^2 in. In the 
ground. No objection can be urged against so sinking 
the boner, and it is even then much l«ss expensive and 
troublesome in fixing than a saddle boiler. I£ the 
Loughborough boiler Is not adopted, the saddle boiler 
is the one that should be used. This boiler must he 
fixed in a covered pit below the level of the greenhouse. 
For a greenhouse, allow 32-ft. run of 4-in, pipe per 
thousand cubic feet of space in the house. For a cool 
house, 25 ft. per thousand, or an equivalent length of 
smaller pipe, will do. I'or 3-in. pipe add one-third, for 
2-in. pipe double the length. 

Number of Slates Required in Roofirg,— 

The number of squares of lODft. sup. should be' 
taken from the bill of quantities or determined as 
follows. Take from the section the distance up the slope 
and multiply this distance by the length along two or 
four sides as the case may be, the quantity for a liipped 
or gabled roof being the same. Deduct the space 
occupied by chimney, skylights, traps, dormers, etc., 
and add the length by 6 in. for waste in cutting around 
all deductions. Add length by -6 in. on each side for 
waste in cutting to hips, valleys, and irregular gables. 
No allowance for square gables or ridge. Allow length 
by gauge or margin for waste on doubling course at 
eaves and curb. Total this up to arrive at the amount 
ijiserted in the bill of quantities. Then according to the 
size of slate and margin shown will be the covering 
power of each. For example, countess slates 20 in. by 
lO in . centre nailed, with 3 in. lap, the gauge will be Si in. 
and the exposed surface 10, x 8i = 85 sq. in,, and if the 




Chuck for Wood-boring. 



operated by the small wheel B, while the work is advanced 
to or receded from the boring bit by a rack-and-pihion 
movement controlled by the large wheel C. Il- 
lustrated instructions on , boring bits and special 
reaming tools well adapted for conical boring appear 
on p. 118. ' 

Alloying Lead and Zinc— Lead and zinc do not 
alloy well together. Even when melted and well stirred 
in the' melting-pot they will again separate if 
allowed to remain quiet. When melted, then well stirred 
and poured into a casting mould, they will partially 
separate before they have time to, solidify. The zinc 
will rise to the surface, as it is the lighter metal, the 
specific. gravity being T14S, and the lead will sink to 
the bottom, as it is heavier, the specific gravity being 
11'36. Castings made of a mixture of lead and zinc are 
never satisfactory, and there is no flux that will make 
them alloy well together, although the addition of a 
little arsenic has been .suggested as an aid. 

Carbonate of Soda as Wasbing Powder.— The 

ordinary pure carbonate of soda, which is mild in 
its action, will do much more work than the ordinai*y 
washing soda, and does not froth like the washing 
powders. A very fine carbonate of soda, known as the 
" sesquicarbonate," is made for this purpose and is in 
the form of a fine crystalline powder and dissolves 
readUy in water. 

Heating Greenhouse.— For a greenhouse without 
forcing frames the Loughborough type of boiler is 
good. It is made and sold complete with pipes and 
parts for simple fixing. Forcing frames fixed along 
one side of the house usually are heated by two 2-in. 
pipes run through the frames. The pipes may be 3 in., 
or even 4 in., according to the purpose for which the 
frames are required. The large pipes are used when 
the frames are similar to melon pits. The frames are 
usually at a little lower level than the greenhouse, 
and this makes the use of a Loughborough pattern 



roof contains 8 squares = 800 sq. ft. the number of slates 

willbe800^.§5=?2O£i« = 
lU 85 



= 1356. 



aiaterlal for Setting Gauged Brickwork.- Brick- 
work that Is'to be carved should be set in a mixture of 
shellac varnish and white-lead ground in oil, the two 
materials being well mixed and knocked together. 
This mixture sets firm in a few hours, and eventually 
becomes so hard that if bricks bedded with it are 
separated the bed will tear away with it a- portion of the 
brick. Lime putty should never be used for work that is 
to be carved, for at the first blow of the carver's 
tool the bricks would move on their bed, as the lime 
does not set, but simply dries, and remains soft and 
friable. Lime putty, however, is used for seating 
gauged work in general, and answers the purpose well, 
it is prepared in precisely the same way as plasterer's 
putty. The lime is slaked and run through a sieve 
to remove lumps and impurities, and is used for 
setting in a liquid state. Jttason's setting material for 
stonework is made of slaked lime and stouedust. 

Cementing Tiles to Iron.— I^ the iron surface ia any 
part of hot apparatus, the tiles cannot be made to 
adhere satisfactorily whatever cement is used, and the 
only good means of fixing the tiles is to drill and tap 
holes m the plate to receive screws at the corners of 
the tiles. Suitable screws with washers can be readUy 
obtained. The Screw does not go through the tiles, but 
comes outside the extreme angls, so that one screw and 
washer will cover and secure a corner of four tiles where 
they meet. It the iron surface is always cold, then 
probably red- and white-lead will prove as good as any- 
thing. Mix moist white-lead and dry red-lead to the 
consistency of very soft putty. Thin a small, portion 
with boiled oil to paint consistency, and with it paint the 
surfaceof the iron and the backs of the tiles. Nowspread- 
a thin layer of the lead putty on -the back of a tile, and 
press it firmly on to the iron surface ; the tUe will adhere; 
at once. The \?ork will dry and set hard in a few days. 
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Fixing High Flagstaff.— It Is not considered advis- 
al)le to ilx a flagstatt' either in concrete or in soil. If 
the ground Is soft, get flye large stones, say 3 ft. 6 in. by 
3 It. 6 in. by 1 ft. 3 in., well bedded in the ground. Drill 
- holes through the centre of each, and fix 1-in. eye-bolts 
with nut and washer, fixing one in the centre and one 
at each angle. Fix at the lower end of the mast a 2i-ln. 
by |-in. baud with double eyes and a bolt to go through 
them and through the one already fixed in the centre 
stone, thus fortQlng a hinge to the mast. Have also a 
band at the top of the mast, with four eyes rlyeted or 
threaded to the band, each pointing to each corner 
stone. Fasten the guy to these while the pole is down 
on the ground ; get the length of the guys, and fasten a 
screw coupling to the end of each gny. Hinge the mast 
to the eye-bolts in the centre atone, and hoist up j hook 
the guys to the corner stones, and tighten with the 
coupling to bring the mast upright. The use of wire 
guys is advised. If the site is rock, drill holes about 
12 in. deep, and fix eye-bolts in with lead or concrete, 
having the bolts fixed in the concrete. 

Artillery Wheel.— Figs. 1 and 2 show respectively 
a sectional view and side elevation of an artillery wheel. 
The flanges B, of iron. ^in. thick, are shrunk on to the 
gunnietal box A, and sixteen 1-ln. bolt-holes, as (Fig. 2), 
are put through each flange. In putting the flanges 
together, insert four bolts only, and make thirty-two 
blocks of oak, as D (Fig. 1), to fill up the space between 
the flange and spoke"!. When the spokes are all driven 



surface than if finished out very bright, especially if the 
surface is at all uneven or badly cleaned up. A process 
of finishing known as "dry shining" strikes a medium 
between high-grade finish and simple spirit Varnishing. 
In the crudest form of this process the work is simply 
oiled and a wet rubber of polish applied all over, not 
sufficient being used to fill the grain, but just enough to 
kill the oil. This treatment is generally considered good 
enough for the insides of drawers, cupboards, etc., the 
object being to remove an unfinished appearance and to 
prevent the surface getting as dirty as it otherwise 
might. From this better degrees of finish may be 
reached. The work may be oiled, filled in, one or more 
rubbers of polish laid on just to fill up the si-ain, and 
then an even coat of spirit varnish applied. If the 
articles are ot white wood, they may be stained to 
imitate some choicer wood before oiling; and if the 
goods are likely to be subject to hard wear, the coating 
of spirit varnish may be omitted, the polish being 
worked out fairly dry to ensure the removal of all oil ; 
a coat of oak or painter's varnish could be applied to 
give a bright surface with the minimum ot trouble. 
Egg-shell finish also does pot require the troublesome 
operation of spiriting out. Here the work is brought up 
to a stage nearly approaching that tor spiriting, but the 
surface t>f polish when hard is dulled by rubbing or 
brushing with fine-grade pumicestone powder or flour 
emery, in which condition it may be left. If a gloss 
instead of a shine is preferred, the wood should have a 
smart rubbing of beeswax and turps. Black work has 
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in, as E (Pig. 1), put in the rest of the bolts and out 
square tenons 2 in. by 2in., as P (Fig. 1) ; the felloes are 
3} in. deep by 5 in. wide, as G (Fig. 1) , and the tyres are 
tin. thick by .5i in. vride, as H (Figs. 1 and 2) . The Drabbles 
axle is ot 2iin. diameter, fitted with a collar and Unch 
outside the box, as j (Fig. 1). 

Preventing Sound Passing through Party Wall.— 
The only method of effecting this purpose is to build the 
party wall solid, taking care that all the Joints are 
well filled with mortar. No joists should be fixed in the 
wall, and the space behind the skirtings should be filled 
with plaster, and not left hollow. The plaster used for 
the wall should be of good quality. A further precaution 
■would-be to cover the wall with three-ply Willesden 
paper before fixing the ordinary wall-paper. 

Easy Method of Finishing Woodwork.— The pro- 
cess of French polishing as a means ot finishing furni- 
ture and woodwork is generally regarded as a most 
tedious operation, owing to the number ot solutions 
to be used on work that is built up of various kinds 
of wood, in bringing it up to uniform colour, and In 
polishing it so as to bring out and reflect to the fullest 
extent the markings or figure of the wood. On high- 
grade goods with a bright lustrous level finish this, 
is so. ' Yet much furniture is not of high-grade finish, 
BO far as the polisher is concerned ; for instance, bed- 
room furniture that is stained green is rarely finished 
out extra bright, and the same may be said of fumed 
oak goods and many American organs. In fact, some 
goods look far better with a faintly lustrous polished 



a specially chaste appeai'ance thus finished, and the 
black stain ot logwood and iron solution may be used, 
aniline spirit black being employed for imparting 
density of colour to pale shellac polish. If it is not 
convenient to use varnish, and a simple solution of 
shellac in spirit i4oz. orange shellac dissolved in Ipt. 
methylated spirit) is the only solution at hand, a 
passable finish may still be gained by enclosing the pad 
in a piece of soft rag and finishing out by working it in 
straight lines, after a body has been put on without 
a covering. When the articles must be stained. It will 
be found more economical to buy the stains ready made 
if only a small quantity is required. Dry shining has at 
least the merit of building up a surface that can be 
taken in hand again at some future time and French 
polished. 

Spirit Level Casing.— A good way to protect a 
spirit level from injury when not in use is to case 
it in wood as is done with an oilstone. The level 
should fit in loosely enough to be easily taken out 
when required. Weil-seasoned English birch is a very 
good wood for these cases ; and pieces ot suitable size 
which have been used in old furniture, such as four- 
post bedsteads, etc., can be frequently picked up 
cheap at jobbing joiners', wood turners', or marine stores. 
For ornamentation, a i-in. sash ovolo can be worked 
round the lid, which should be hinged with a back 
flap and fastened by a spring catch on a hook and eye. 
The ,case shduld he rubbed up from time to time 
with' beeswax and turps. 
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Conveying Fumes from Gas Kings.— To convey 
fumes away from two gas rings fixed in a Icitohen recess, 
the i-ings may be coTered with a hood from which a pipe 
leads into the kitchen chimney. The hood must taper 
up from the full width of the opening at the bottom to a 
width of about 12 in. at the top, the angle being 45°. 
From the top of the hood a pipe not less than 6 in. in 
diameter must be led preferably into the chimney: if 
the pipe is taken to the open air through an outside 
wall, the apparatus will almost certainly faU. 

Weed and Grass Killer.— For killing grass and 
weeds a strong solution of arsenic in caustic soda may 
be made by dissolving 6 oz. of caustic soda in 1 qt. of 
water, and boiling with white arsenic till it is saturated. 
This is a very deadly poison, and,~therefore requires 
careful handling. A harmless material is chloride of 
lime; this may be sprinkled over the grass and then 
watered. 

Brass Furnace and Core-stove.— Below are hints as 
to a method of fitting up a core-stove in conjunction 
with a hrass furnace that wUl melt about 100 lb. of 
brass. The waste heat from the ful-nace may be utilised 
for warming a core-stove by carrying the flue from 
the back of the furnace under apd round the core- 
stove, the products of combustion eventually passing 
away by a flue chimney equal in height to the regular 
chimney The inside of the stove should be of iron 
and the outside might also be of iron, but brick 
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To make this alloy, a preparatory alloy of equal parts of 
C0£)per and aluminium is first made and poured into 
strips or shallow moulds, It is exceedingly brittle, and 
readily pounds up into small pieces. A quantity of 
aluminium (say 44 lb.) is first melted, and when ready 
6 lb. of the first made alloy known as hardening is 
added. This should be well stirred and poured into 
moulds. This makes a good sound casting alloy. Another 
alloy consisting Of aluminium 97 parts, nickel 2 parts, 
copper i part, tungsten -f^ part, and tin ^ parts, also gives 
good results. The preparatory alloy in this case con- 
tains a prbportion of aluminium, nickel, eoppei-, 
tungsten, and tin as in the first case, and a suitable 
proportion is added to the 97 parts of molten aluminium 
in the crucible previous to castine. 

Dyeing American Clotb Black.— If the oil used in 
dressing American cloth has penetrated the fibres, the 
cloth cannot be dyed, and will have to be painted in 
order to alter its colour. But if the fibres will take a dye, 
it is possible to proceed thus. Boil 5 lb. of logwood 
chips with Igal. ol water, strain, and make the decoction 
up to 1 gal. ; dissolve 8 oi. of sulphate of iron in 1 gal. of 
water. Brush the back of the cloth first with the log- 
wood solution, then with the sulphate of iron. If the 
dye is fixed at all, the process may be repeated after 
adding about 1 oz. of carbonate of ammonia to the log- 
wood solution. 

Wiring Motor Cycle.— The accompanying diagram 
shows the electric ignition connections of a Hercules 
petrol motor, mounted either on a bicycle oratricycle. 
One wire travelsfromthepositivepole A (marked +) of 
the accumulator to the terminals on the coil 0, and, 
after passing through the coil, passesout through the 
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would be much better. Fig. 1 (a plan) and Fig. 2 (a 
sectional elevation on X X) will give a general idea 
of the stove that can be altered to suit particular 
needs. 4 is the furnace, B the flue, C core stove, and D 
exit to stack. By constructing the flue In the manner 
shown in the illustration the gases will pass up one 
side, over the top, down the other Side, round the 
bottom, and flUd an exit at the back, the heat con- 
sequently circulating all round the stove (except the 
front). About a brick and a half will be ample 
allowance, and a flue cover must be provided for the 
periodical removal of flue dust. 

Carbolic Soap.— To make carbolic soap, saponify tal- 
low bleached palm oil, and resin with caustic soda lyfe, 
the caustic sodabeing in slight excess. Convenient quan- 
tities are 50 lb. of tallow, 30 lb. of palm oil, 20 lb. of resin, 
and 17 to 181b. of caustic soda made into a lye of 21° Tw., 
or into two lyes, one of 16° and ,the other 24° Tw. When 
the soap is made, 101b. of Calvert's oarboUc may be 
stirred in and the soap qioulded. For a red soap use 
ordinary palm oil and add a small quantity of red 
colour. For making medicated carbolic soap, instruc- 
tions are given in Series I., p. 300. 

Hard Aluminium Alloy for Castings The hard 

aluminium alloy known as 6-per-cent. consists of 91 
parts aluminium and 6 parts copper. This is largely 
used in the manufacture of the stay pieces and the 
framework generally of boats, and for similar purposes. 



terminal D, and thence to the contact breaker through 
the small tube, which regulatesthe contact breaker.then 
from the contact breaker to earth, along the frame to 
the handle bar, and along the bar to the switch handle. 
The secondary current leaves the coil at the opposite 
end E, and runs to the sparking plug, to earth, and to 
the A terminal on the coil. The wire 1" travels from the 
coil to the earth or engine clip, and the wire G travels to 
the switch handle. 

Removing French Polish and Stain from Marble. 

—To remove red French polish and stain from marble, 
wet the marble with water and, whilst' still wet, 
pass a sharp chisel along to remove the polish. Or try 
tae effect pt soaklhg the stains with oxalic acid (4 oz. 
dissolved in i pt. of water), then neutralise any acid 
that may be left by wiping over witii common vinegar. 
If this does not suffice, use Castile soap and water with 
a little ox gall. If the stains are obstinate, make the 
mixture into a paste by thickening it with fuller's-earth, 
spread over like paint, allowing the paste to remain a 
couple of days before washing off. 

Varnish for Golf Clubs.— Spirit varnish is suitable for 
golf clubs, as it dries very quickly and colour may be 
added to Impart a darker shade if desired. For a brown 
colour, add dry brown umber or Vandyke brown ; for a 
red, a few grains of Bismarck brown per pint will suffice, 
or a rich brown can be gained by a careful admixture ol 
brown and red. The following will give a quick-drying 
bright varnish. Methylated spirit, Ipt. ; shellac, 4oz.: 
benzoin, 2qz.! and Venice turpentinet 1 oz. Add colour 
to suit requirements. Carefully strain through muslin. 
Apply with a camel-hair brush, and set aside in a warm 
room to dry. 
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Angus Smith's Solution for Coating Pipes.— 

Iron pipes properly coated with Dr. Angus Smith's 
solution are not affected by either sett or hard water ; 
but some difficulty may be experienced in properly coat- 
ing small-sized iron pipes. The Angus Smith process is 
asfoUows. The original recipe consisted of 30 gal. of coal- 
tar, 301b. fresh slaked lime, 6 lb. of tallow, 31b. lampblack, 
and IJlb. of resin, well mixed, boiled for twenty minutes, 
and applied while the mixture is hot. The solution now 
genei-ally used is composed of three and a haJt barrels of 
coal-tar, half a barrel of coal-oil, and halt a barrel of 
pitch ; 6 tons of gas-cobe will be requli-ed for heating the 
pipes. The immersing tank should be made of wrought- 
iron.and be long enough to take a 9 ft. length of pipe. 
Put in sufficient coal-tar to half cover a pipe'; pitch, 
beaten to a powder, is then sprinkled on the tar, and 
eoal-oil is poured on the pitch. The pipes, heated from 
180° to 200^ F., or as hot as the hand can bear, are placed 
separately in the liquid, and turned over and over for 
two or three minutes, then reclined at an angle to drain, 
the lower end being kept clear of the liciuid. The 
quantities named in the above recipe will be sufficient 
for about a thousand pieces, bends, branches, and 
straight pipes, or say three-quarters of a iDarrel of coal- 
tar to a hundred 9-ft. lengths of 4-in. pipe. 

Clock Regulating by the Sun.— In many country 
districts watchmakers would iind the following plan 
for correct timing by means of the sun very useful day 
by day. Take a block of wood A U in. by 8 in. and 
2 In. thick, and arrange on it a tiiliepiece B, thread C, 
wire D, and stand E for a burning glass. Any old dis- 
used alarum timepiece will do, as the alai'um part only 
is required. To the smaU hammer part' fix a wire hook, 
set the hand on the dial so that the alarum runs, and 




Clock Eegulatlng by the Sun. 

leave it so. The going part is of no use ; the alarum 
is simply wound a few turns only each day after the 
thread Is in position. IVtake two small holes for the 
clock feet to rest in, and put a slender, screw through 
the bottom at F into the wood block. The clock bell part, 
etc., is then ready. Next fit up the glass for the sun's rays. 
Take a lens of short focus and fix it within the lower end 
ot the tube; this only costs a few pence. Make the 
metal band to hold it in position, and rivet this to 
the upright G, which can be of iron or brass filed flat 
at the top with a hole drilled across for the rivet of 
the band ; this should allow it to be raised or lowered 
according to the period of the year when the sun is 
high or low. The thread is wrapped round the wire a 
few times. To find the position In which to fix the 
apparatus permanently, place it on the bench or on a 
bracket in the window side, facing south. Set it with 
a compass so that tlie alarum part is north and the 
lens, etc. .south. To find the true 12o'clock meridian line, 
make a mark where the sun shines on the pillar at 
the top, causing a shadow line at, say, 10 o'cloqk ; then 
do the same at 2 o'clock, and with a pair of fine com- 
passes place one point at the foot of the pillar and 
the other on the mark for 10 o'clock j turn it so as to 
reach the 2 o'clock mark, thus forming a part circle 
between the two, and midway between is Vi o'clock. 
Draw a line there, and the lens must show the sun's 
rays on this line, the thread, of course .iust crossing 
above with the sharpest focus point sjilning on it. 
When the precise moment arrives, it burns the thread 
and the beU rings for a short oV long time according to 
the number of turns previously given to it. 

Mounting Pictures to Resemble OH Paintings.— For 

mounting pictures to resemble oil paintings, a wooden 
frame is necessary. To make this four strips of batten 
IJ in. by ^ in. should be cut to the required lengths and 
planed and bevelled two-thix-ds of the width of the stuff, so 
that the outer edge of the stretcher is somewhat higher 
than the inside, and mitred in the usual way. The frame 
is now covered with calico drawn tightly over the surface 
and tacked round the edges. To mount and finish the 



picture to resemble an oil palntiftg, cut away all the 
margin. Place the print face downwards on a perfectly 
Bat surface, and coat with strong paste. Lay the 
canvas down on the picture and rub firmly on the back 
and edges, thus bringing the pasted surface into 
contact. When dry, size the surface of the print 
thoroughly and varnish either with oopal or mastic 
varnish. Small prints may be mounted on paste- 
board instead of being placed on stretchers ; this plan 
however, is not generally satisfactory, as it is difficult to 
remove a picture 80 treated from the pasteboard should 
occasion arise, whereas It is very easy to strip a print off 
canvas without the least injury. 

Lock-np Bookcase.— Figs. 1 and 2 are elevations of 
a look-up bookcase. The sides, top moulding, plinth, 
and door frames are of walnut, and the back, floor, roof, 
and shelves are of white wood, the shelves being faced 
with a walnut veneer lin. deep. 'The, back is made for 
strength in the form of a nine-panel frame, and the 
shelves are held by walnut crossbars 1 in. wide ; they 
rest on notched bars in the usual manner, the bars being 
cut at every 2 in. The shelves are 12i in. deep, so that. 
It necessary, a double row of books of ordinary size can 
be accommod3,ted, and even the largest sltetch books 




Fig. 
Lock-up Bookcase. 



FIG 2 



At 2 In. from the bottom ot the carcase, and resting on 
the first steps, the bottom shelf leaves a long open space, 
exceedingly useful for drawings, art magaslnes, and 
large papers, especially as the opening Is below the level 
of the glass and therefore hidden. The height Inside the 
carcase is 65 in., the plinth measures 6 in., the top mould- 
ing 3iln., and the width from outside to outside is 43 In. 
The glass for the doors is in tour panes, the width ot the 
frames being 2i In., except along the bottom, where It Is 
4 in. A light moulding divides the panes, and edges the 
frames and outer door. The top moulding is built on a 
n'ame, screwed down to the roof of the carcase. A bolt 
at the top and another at the bottom secure the inner 
door. 

Action of Lime on Wood.— Fitchpine not protected 
(that is to say, the bare wood being in contact with the 
lime), will undoubtedly suffer more than seedplne. 
Lime, In the case of most pine woods, has the elfect 
of converting and rendering volatile many of the 
essential elemenj;s of the pine, mostly those elements 
of a resinous character. Fitchpine, it not painted or 
coated with varnish on its surfaces, gives up the^se 
essential elements to an ordinary atmosphere more 
quickly than the majority ot woods, becoming thereby 
a more brittle, exhausted, and altogether less trust- 
worthy material than any other wood. This condition 
is not, of course, attained for many years. In contact 
with lime this disintegrating process will advance 
more quickly. If, however, the wood is thoroughly 
dried, and afterwards^. well painted or varnished, on 
all sides and ends, the volatilisation will be largely pre- 
vented, and the lite of the wood will be in accordance 
with the protection afforded it. 
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Grey-mottled Soap.— A genuine grey-mottled soap 
Bhouldbe made in the ordinary way, the ingredients being 
tallow 60 lb., palm kernel oU 5101b., with the requisite 
quantities of caustic soda lyes i the lyes used are, first, 
of 16° Tw., and, second, of 24' Tw., about 901b. of solid 
caustic soda being required. The soap is separated by 
common salt from the glycerine and impurities, reboiled 
to a homogeneous paste, and then run into the moulding 
frames. A canvas bag containing the colouring matter 
is then pulled thtough the frame, thus leaving streaks 
through the soap. The colour may be made by inti- 
mately mixing 301b. of ultramarine blue and 41b. of 
lampblack. 

Replacing Wooden Door Panels with Glass.— 

Below is described' the manner of replacing with glass 
the two top wooden panels of an ordinary door. 
Kemove any mouldings that may be round the panels, 
as shown in Pig. 1 ; then bore a hole in the top left-hand 
corner of the panel, insert a saw, and cut all the way round 
close to the edges of the stiles and rails without injuring 
them. Then take out the portions of the panels remain- 
ing in the plough -grooves, and fill up these grooves 
with strips, as shown at A in Pig. 2. These strips may be 
glued in if desired, or may be secured with sprigs, and 
must, of course, finish quite flush with the edges of the 



and the floorcloth is seasoned, this taking from one to 
three years,, and being an important bearing on the 
wearing qualities of the floorcloth. Borders and narrow- 
widths are made several at a time and afterwards slit up. 

Bits for Boring Holes In Wood. ^ For dead true 
work, in all directions of the grain, bits of the kind shown 
in Pig. 1 are used. Tiiese are best known In connection 
with metal work, and the metal-working bits operate in 
wood quite easily, but the same pattern bite are now made 
specially for work in wood, and may be had from the 
smallest sizes up to 2i in. in diameter; A quick-feed bit 
as shown at Pig. 2 is better adapted for boring short 
depths in the end grain than for side-grain work, 
its work in the latter case being - very coarse. The 
centi-e-bit shown at Fig. 3 is a very clean-working tool, 
and when fixed on the end of a saw spindle or lathe man- 
drel the work may be fed up to it at any speed. It 
should be noted that the work. of boring with a centre- 
bit of larger diameter than liin. is made much easier if the 
bit has a second vertical cutter. The boring tool shown 
in Pig. i is intended for side-grain work only. It is ad- 
justable in regard to size, and, within the limits of the 
cutter, will bore circular holes of any diameter. It will 
also do trenching, grooving, and surface sinking to any 
pattern where a suitable mould is provided. This tool 
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Beplaclng Wooden Door Panels 
with Glass. 



stiles and rails. Then mitre round the opening with 
J-in. beading (which, if too wide, must be planed to 
breadth), fasten with sprigs, insert the glass, and secure 
the beads on the other side. The beading that is put on 
last is preferably fastened with screws, so that in case 
of breakage the glass is easily replaced. 

Floorcloth Manufacture.- The foundation of floor- 
cloth is a coarse jute or henip eloth flUed and stiffened 
with gelatinous substances; such as glue size, potato 
starch, etc., and subjected to powerful calenderingto get a 
smooth even surface. It has then much of the appearance, 
of brown buckram, but of a more elastic feel. The body 
colour is then laid on, which consists of heavy mineral 
ochres, pspint manufacturers' tailings, and lead oxides, 
ground up with linseed oil and driers. The body colour 
is run from the mixing pans into a trough, which can be 
adjusted to a more or less inclined position, and the 
overflow falls on to the cloth which is passing under- ' 
neath i it then travels to a set of spreaders, then through 
a pair of soft felt-covered calender bowls, and successively 
to papier-mich6, boxwood, and steel rollers. The cloth is 
then taken to the drying loft for the surface to harden, 
and is then given one or more coats of paint on both sides 
and again allowed to dry. The next process is the print- 
ing ; this was formerly done by hand, which, however, 
has been superseded by a machine capable of printing 
twelve separate colours in one operation. The floorcloth 
passes over a large wrought-iron drum, which has around 
its periphery twelve engraved rollers, each having its own 
separate colour box and wipers, and capable of fine 
adjustment, the decorating being complete as the cloth 
leaves the machine. After drying, the surface is 
varnished and taken to a heated room to prevent bloom- 
ing, and then the edges are sheared square by a machine 
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is chiefly used in connection with the " elephant " 
machine, but is equally well adapted for use on the lathe. 
There is an element of danger, however, in its use, as it 
is not provided with a centre point, and therefore, when 
running at a high speed, is liable to do considerable 
damage, unless the work is fed in a regular manner and 
held down with absolute security. In the drawing a 
ilniversal chuck is shown attached to the head of the bit; 
Fig. 5 shows an American reamer, a tool specially made 
for ladder makers and wheelwrights. It is stocked in all 
sizes from I iu. to 6 in. at the large end, and may be had 
either with long or short tapers. The larger sizes are for 
reaming out the hub blocks of wheels, ready for insert- 
ing boxes. The same bit is made in all sizes up to 6 In., 
but with rorallel sides, for straight boring. Pig. 6 shows 
a twist bit of special value to wheelwrights, having 
shoulders at the large end adapted tor cutting recesses 
to suit various styles of boxes. 

Filling Cracks In Artificial Leg.— A good filling for 
cracks and uneven places in an artificial leg is white-lead 
putty ; this is ordinary putty mixed with sufHcient white- 
lead to make it soft. Scrape the crack clean, rub some 
white-lead well into the crevices, then fill in with putty 
and allow it full time to get hard before covering the spot 
with leather. The leather used in covering artificial 
limbs is very thin and light, similar to that used by 
bookbinders, but dyed pink or brown instead of purple 
or black. 

Removing Colour from Meerschaum Pipe.— A 

meerschaum pipe which has coloured unequally through 
lying on one side may have the greater part of the 
colour removed by steeping It for some time in mod- 
erately strong ammonia solution, 1 part of strong 
ammonia to 2 parts of water. 
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Ventilation of Bedroom.— A chimney in good work- 
ing order is the best extractor of vitiated air that could 
be wished (or; ascertain, therefore, whether the 
chimney of the bedroom fireplace has in it an active and 
constant up-drausht. Ascertain next whether plenty of 
air can enter the room. Air usually enters a room 
through the Assures ai-ound and under the door and the 
windows; and unless draught-stopping has been used, 
the air that enters a room in this way is considered 
ample for-a bedroom occupied by two persons. The air 
that enters the room should be pure and wholesome ; in 
ordinary residences most of the air enters the room by 
the opening under the doox', and usually this air is con- 
sidered sufficiently good for ventilation purposes. 
Perhaps the safest remedy is (provided the chimney has 
in it a projrer draught) to fix a 9-in. by 3-in. Tobln's tube 
ventilator in the outer wall of the bedroom. The best 
air, and as much as is required, will then be obtained. 
The entry of air into a room is wholly dependent on the 
extracting qualities of the chimney; new air, therefore, 
cannot enter a room it none of the air already in the 
room passes out. 

Oil-gas Burner Lamp.— 1 order to burn petroleum 
or iverosene under pressure, t;; burner should be above 
the oil container; consequentTy, pressure is needed to 
raise the oil to the burner. The sketch shown below 
roughly illustrates the principle. A is an airtight 
metal drum, B is a pump, and C the suction pipe ; D is 



To test whether a table is horizontal, use a long spirit 
level, which should be placed on the bed of the table in 
various directions and reversed; if the air bubble in the 
level remains in the centre under all conditions, the bed 
may be considered true. The cloth covering of the bed 
requires special .and constant attention, and should be 
kept carefully clean by brushing followed by ironing. 

Roman Chariot.— Fig. 1 is a side elevation of a 
Eoman chariot for use in a carnival ; Fig. 2 is a plan 
of the bottom framing drawn to a scale of i in. to the 
foot. For the bottom frame thoroughly dry English 
ash should be used ; the two bottom sides A (Pig. 2j are 
4 ft. long by 3i in. wide by 21 in. deep ; the two cross bars 
B ar. 2 ft. 3 in. long by 4i in. wide by 2t in. : the centre 
bar c is 4 in. wide by 2i in. deep, and framed as shown. 





Oil-gas Burner Lamp 



a tnbe fitted with air- and oil- valves, on the top of which 
the burner is fixed. Oil is pumped into the drum with B, 
thus causing the air already in the drum to be com- 
pressed; the valves are then regulated, and the oil is 
forced up to the burner, vaporised, and burnt. A 
pressure gauge should be attached, and the apparatus 
should be worked at about IS^lb. pressure. Great illu- 
minating powepcan be obtained from lamps constructed 
on this principle, but the light depends on the size of 
the burner, which is made of cast-iron. 

Care of Billiard Balls and Tables.— When billiard 
balls jump the pocket the cause often is to be found in, 
some slight unevenness in the covering of the table bed 
leading to the pocket, or the table may be out of level. 
S}t course, the trouble may be due to the player or the 
ball may be foul. To test a ball, place it in baulk and 
strike.it with sufficient force to cause it to run twice up 
and twice down the table; if the ball whilst running 
makes a sort of rattling noise it is a foul ball, and 
instead of being a perfect sphere inclines slightly to the 
shape of an egg. After the balls have been in use for 
some tiiae and have been subjected to a great deal of 
Icnocking about, the ivory not only becomes seasoned 
but also expands unequally, so that the balls are no 
longer perfect spheres. They can then be sent to the 
makers to be re-turned. An excellent plan to preserve 
billiard balls is to bury them, when play is finished, in 
sawdust saturated with sweet oil. . Apparently the oil is 
taken up by the ivory and compensates for the effect of 
the heat of the day. Heat is a great destroyer of the 
accuracy' of billiard balls, consequently in India and in 
other hot'Climates it is a very rare occurrence to find a 
set of billiard balls that are true. To test the accuracy 
of the cushions, they should be looked at from a point 
in the prolongation of the cushion, and if the edge is 
not a perfectly straight line they are not true ; either 
the rubber has come away from the foundation, or the 
cloth has been pulled tighterin some places than others. 




Koman Chariot. 

The pole D (Figs. 1 and 2) is 9 ft. long by 3i in. square, 
tapering towards the front to 2^ in., and a pole crab is 
fitted as shown at E. The sweep at the front of the body 
is indicated by the dotted line r (Fig. 2). The bottom 
boards are 1-in. elm, the grain running across the body. 
The wheels a (Fig. 1) are 3 ft. high, the felloes 3 in. 
square^ the diameter of stock is 8 in., and the length of 
the stock 9 in. The spokes, twelve in number, are 2i in. 
The axle H (Fig. 1) Is U in. square, and is fixed to the 
iron stay. The distance between the flap and collar is 
2 in., and a common grease axle is used, having right- 
and left-hand threads and a linch pin. Tlie body should 
be painted yellow, picked out in blue, and the wheels 
red, picked out in black. The sides and front may be 
of canvas, and battens will have to be put in the body 
to keep it in shape.. The pole will have to be fitted 
with two whifBe-tree bars, and the harness will consist of 
bridle, breast strap and pad, crupper strap, and reins. 

Bending WalMng-stick Handles. — The handles of 
hazel sticks may be bent either at first, when the 
sticks are fresh cut and when heat only is necessary to 
effect the bending, or after they have been stored and . 
dried. In the latter case the part to be bent must be 
placed in boiling water until it becomes pliable, or else 
(where there is a danger of staining the wood) it must 
be subjected for a long time to the direct action of 
steam. Thei-e is less danger of the bark peeling away at 
the bend when the sticks have been stored for a year than 
when the sticks are bent fresh. Before the binding or 
frame is taken off the sticks should be dried in an oven. 
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Scratch Knots.— Scratch knots in any size may, be 
made with a machine tot whipping ■ large cables with 
copper Wire. The principles of construction are similar 
to those of a girap-makin'g machine. The strands 
of brass wire pass from bobbins of the required number 
through a pipe, and are whipped with copper wire as 
they emerge fi'om the pipfe: theh the whipped cable is 
wound on a drum. To form the scratch .knots, this 
cable must be marked off in divisions of the required 
length, and a 'speck of Soft solder must be secured to 
the whipping wire lin. each side of each division, ,to 
prevent unravelling when the cable is out. The division 
marks must n,ext be cut through with a fine circular 
saw, and the loose ends of the whipping wire cut off, or 
secured by solder as required. 

Ottoman Coucli.— The illustration shows the complete 
framework of an Ottoman box-couch. The principal 
measurements are, total width, 2ft.; length, 5ft.; 
height of box portioi;, 1 ft. 3 in. ; height of arm, 1ft, 8 in. ; 
seat lid,, 4 ft. 9in. long by 2ft. wide. The carcase is made 
• of IJ-ln. by 2i-in. stuff, with mortised joints, the bottom 
being covered wi,th matched boarding. The scroll ai'ms 
are made of IJ-in. stuff. Sin. wide at the bottom, with a 
rake of Sin. ; these arms are fi-amed up to 2ft. wide over 
all by housed cross rails and foot rails, and secured to 
the carcase by dowels at each side. The seat lid side 
ra.ils are made of li'-in; by l4-in. stufi, and the cross 
pieces should be Sin. wide, mortise-jointed, and hung 
on three wrought-lron butts. Plate castors should be 
fixed at eac^ corner. The whole of the open spaces 
should be cross-webbed and covered with hessian. The 
Btufling (which can be a light mill-puff) should be strung 



the width of theTip.rp. The holes for the wrest-plns can 
now be bored at 14 in. from the right-hand end {that 
having the longest block) . Draw a line across the harp, 
and on this line bore holes to fit the pins at a distance 
of about i in. from each other, the first hole to be about 
i in. from the front edge; One inch in advance of this 
line bore another set of holes, coming exactly between 
those of the first row. Ifote that these holes should be 
bored at an angle of about 20^ At the other end mark 
off corresponding positions for the hitch-pins, after 
which clean up, stain, and varnish, or finish to fancy. 
When dry, the wrest-pins can be inserted and hitch-pins 
driven in, leaving 5 in. outside. The harp is now ready 
for stringing up, the strings used being first-violin E 
gut strings ; cai'e must be taken that they gauge e.tactly 
the same slue. When all the strings are on, place under 
them the bridges at 2in. from the pegs at each end, and 
proceed' to tune. The best results are obtia.ined from a 
low pitch, and the strings should all be tuned to a 
erfect unison. As a rough guide for the pitch, try 
J in baSs clef, but it will be as well to experiment with 
several notes, observing Which gives the best results. 
When it is desired to use the instrument,' place the wind 
board ovfer the strings, stand the harp on the window 
ledge, and pull the sash down close to the top of the 
wind board, so that air cannot enter the room without 
passing over the strings ; sometimes the door has to be 
opened to get sufficient draught. 

Mould for BricUmaking.— The moulds for making 
bricks by hand may be constructed out of i-in. deal and 
lined with sheet zinc. The ends are housed into the 
sides and nailed, and blocks at the corners, as shown. 
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on the sides, ehds, and arm to a fulness of about li in. 
The Seat will require stitching up to a firm square edge, 
as also the edges of the scrolls. Printed pique, cretonne, 
or cotton tapestries will be a suitable covering, the 
hordejrs being set off with a coloured cord. Line the 
Inside with sateen pr Bomau satin. 

.^ollan Harps.— .lEoliau harps usually ar'e made the 
length of the window at which they are to be used, as 
the object should be to prevent air passing in without 
going over the strings. A twelve-stringed harp which 
is of convenient size, as it will do for several windows, 
is 32 in. long, 5in. broad, and Sin. deep (outside measure- 
ments). If this is not long enough for any particular 
window, cut a piece of board about Sin. longer than the 
vacant space and the width of the» side of t,he harp, and ' 
fix the board by a screw to the side of the harp, so that 
when not in use it will turn back aiidlie snug along the 
side. For the bottom of the harp use i-in. yellow pine, 
i-in. pine for the sides and belly, and beech for the 
blocks and bridges. Begin by getting out the bottom, 
liin. wide; on the outside edges of which glue and 
brad on the sides. Pill up the right-hand end with a ' 
wrest-pin block 4in. long, and the other end. with a 
hitch-pin block Sin. long, observing that the grain of . 
the blocks runs the same way as the box. These blocks 
must be very accui-ately fitted, after which glue and 
cramp them iu place, then dress the tops flush with the 
sides. In the centre of the belly is cut a sound hole 
2i in. in diameter (if the harp .-Is made longer than 
32in., two holes .may be cut at a distance of 9 in. 
from the ends) , and, after careful fitting, it can be glued 
and cramped oh top of the box. Awind board, to ensure 
that all wind passes close to the strings, should be made 
of 5-in. stuff of the same sizes as the harp, and having 
end pieces liin. by Jin. glued on so that the board 
stands li in. above the strings, a dowel in each end 
keeping it in position, and at the same time making 
it easily removable for tuning, etc. The two bridges 
are made of beech 4in. high, 4 in. wide at the base, and 
tapering to A in. at the top, the length, of course, being 



JVIould for Brickmaking. 

will add to the life of the mould, which is open at the 
top and bottom. The inside dimensions vary sUghtly, 
but the orthodox brick is 9in. long by 4i in. wide and 
Sin. thick. The allowance for shrinkage of the clay in 
drying and burning is usually from 10 to-lo per cent., , 
so that the mould will require to be made oorrespofld- 
Ingly larger. In use, a luinp of the tempei'ed andi>lastic 
clay is cut off by a lad, x-oUed in dry sand, and handed 
to the .moulder, who has previously sprinkled the inside 
of the mould with a handful of dry sand to prevent the 
clSty sticking. The clay is then pressed in, the surplus 
struck off with a flat wooden paddle, known as a " strikfe " . 
or " strickle," and the brick turned out on to a flat board 
called a "pallet," a. little larger than the brick. On 
this the brick is taken away to the hacks to be air-dried. 
Removing Broken Dowel S creeps &om Umbrella 
Handles.— The best plan whenever possible of removing 
broken dowel pins from umbrella handles, sticks, etc., 
is to cut off a small portion of the handle so as to expose 
the broken end of the'screw, which can then be fixed in 
a vice and twisted out. Palling this, the screw oaii.be 
drilled, out with an ordinary Horse drill in the lathe. A 
special drill for drilling out broken screws is formed of 
steel tube, and lets the broken screw pass up the centre. 

Removing Brazing Marks from Silver.— Solder- 
will run away from a part of a joint instead 
of running into it when the edges of the joint have 
heen imperfectly cleaned preparatory to the applica- 
tion of flux and solder; also, it some dirt has got into 
the . flux, or on the • pallions of solder employed. 
Another cause is unequal heating of the joint. Or 
allowing it to expand too much whilst being 
heated. The resulting fire marks may be removed by 
warming the articles on a pan over gas, . and plunging 
them whilst warm in a pickle composed of sulphuric 
acid 1 part, water 10 parts. Or the marks may be . 
removed in a hot and strong solution of potassium 
cyanide, and the polish renewed by a light polish- 
ing with a revolving swansdown ihop and rouge com- 
position. 
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Copper Sulphate,— Iiarge quantities of ooppei- sul- 
phate are preparea by roasting copper pyrites (a double 
sulplnde oJ copper and iron), whereby oxides ol copper 
and iron are produced and sulphurous aoid Is given oH. 
The latter is converted into sulphuric aoid in the leaden 
chambers. The roasted mass is heated in leaden pans 
with sulphuric acid and steam, and the sulphate of 
copper is obtained by crystallising out. If a pure 
sulphate is required, the first crystals are dissolved iu 
a little hot water, the solution evaporated, and then 
allowed to cool, when the pure salt separates out. 
Copper sulphate is also produced directly by carefully 
roasting copper pyrites. The roasted material is treated 
with water and the sulphate of copper obtained by 
evaporation as above described. After separation of 
the greater pai-t of the sulphate of copper by crystal- 
lisation, there is still a portion left in the impure liquor. 
To recover the copper from this liquor, iron plates are 
placed in it, and these precipitate the remaining copper 
in the form of a fine powder, which, after washing, is 
also dissolved in sulphuric acid. 

Window Flower Stand In Iron.— Window fern or 
flower pots help to give an air of freshness to a 
house and to relieve the monotony of bricks and mortar, 
and the effect is enhanced when the flower pots are 
supported in an ornamental wrought-irou stand. The 
design must, of course, depend largely on the size of the 



out in line with the wires. Take a rubbing of the bridge 
on stout paper with heel ball, but be sure that it is a 
clear ImprinT; showing the flat face, bevels, and pin holes. 
Next with a sharp chisel lift up the portion to be re- 
™-?J® ,• "■"" ""^ ™ ^ portion, or send the whole piece 
with the paper imprint to ensure having the new piece 
of the same thickness. Fit the new piece into position, 
and bore and countersink holes for iiat-head brass 1-iu. 
screws. Bore holes between the string spaces not to 
interfere with the bridge pins, and then make secure 
with hot glue, the bearing surface being perfectly free 
from varnish, old glue, or remnants of the old bridge; 
Next day tap the bridge pins home till thej project i in. 
full, then with a flat ille level down on a line with the 
others, put on new wires, and pull up the tension gradu- 
ally till they sound fairly well in tune. 

Painting Tarred Surfaces.- The difficult task of 
obliterating tarred surfaces with ordinary paiut is 
never accomplished successfully. The work, after being 
painted, dries out with the characteristic brown stain 
due to the penetrative action of the constituents of the 
coal tar, phenol, light oils, etc. Shellac knotting, of 
which two or more coats are applied, is used by the un- 
initiated as a cure, but this only acts as a temporary 
remedy, and in all cases, after a few months' exposuri, 
the tar shows through the work in irregular brown 
» patches. Many more or less unsuccessful remedies have 




Wiiidow Flower Stand in Iron. 



window sill; that shown at Fig. 1, however, may be 
adapted to any ordinary dimensions, but before starting 
work a full-size drawing will be necessary. The sections 
of metal are as follows. The frame A is 1 in. by A in., 
the scrolls and uprights B are J in. by fg in'., and all the 
rest of the work may be i in. by J in. The leafwork will, 
of course, be beaten out of charcoal iron and screwed or 
bolted on with round-headed screws. The carrier rings 
for the pots are given extra support by the scrolls 
running hack and front, a side view of such a scroll 
being given at (Fig. 2). 

Replacing Split Top Bridge of Piano.— Replacing 
the split top wooden bridge of a piano with a metal one 
wonld impart to the inetrnmeut a-metallic tone quite 
different from the previous tone. Experiments have been 
made of inserting a small section of metal or stone bridge 
at the extreme treble end with the object of improving 
the tone at this point'; but the idea is now discarded iu 
favour of a brass pressure bar, which may be used 
whether the bridge is pinned or not. If the defective 
bridge is a pinned one, it should be replaced witli one 
of similar construction, and in order that this can be 
accomplished, the steel wires must be removed from as 
much of the bridge as will be required to be cut away, 
and it will generally be found less trouble to restring 
with new wires than to attempt to use the old ones 
again. Before removing the wires, note whether the 
wire gauge marks are indicated on the plank, such as 
Nos. 13, 14, 15, and so on ; these numbers give the size of 
the wires to the right of them, but if they do not exist, 
make a memorandum of the number of notes that go to 
each gauge of wire, and for this purpose procure a music 
wire gauge. Then draw out the pins, and with a fine 
saw cut through the bridge where required, keeping the 



been tried. The following method, however, has been 
tested by the writer on many occasions, and has been 
found to give a perm.anent cure. The preparation here 
described Is to be used as a medium with ordinary paint. 
Place in an iron vessel over the fire 31b. of common 
resin. After it has melted, remove it into the open air 
well away from any naked light or fire, and allow it to 
almost set— that is, to remain just in a liquid state ; 
-then stir into it 2pt. of solvent or coal-tar naphtha and 
ipt. of boiled oil. Stir well together, when the mixture 
will gradually assume the appearance of oak varnish, 
and is then ready for use. Mix 1 pt. of the medium with 
7 lb. of ordinary paste paint of the required colour, but 
on no account use white-lead, which would turn into a 
thick unworkable mass. Use zinc white. This, prepara- 
tion may also be used as a preservative for damp walls, 
for both interior and extei-ior use, and for this purpose 
should be applied warm in order to penetrate into the 
pores of the brick or stonework. It dries hard in about 
two hours, with a glossy surface, which may be immedi- 
ately papered or painted ; that is, when the medium is 
used alone, without the additioi} of paiint. There is no 
difficulty in making this preparation, and it may be 
prepared at a cost of 28. per gallon, 1 gal. covering 
60 sq. yd. of wood or brickwork. 

Soundproofing Bedroom Floor.— To make a bed- 
room floor soundproof, remove the floorboards, and nail 
1-ih. by 1-in. fillets along both sides of the joists as close 
to the ceiling laths as possible without injuring the 
ceiling. Then get some J-iu. rough boarding and cut in 
between the joists, each end lying on the fillets already 
fixed ; the entire length must be covered with boarding. 
Then fill the space between the boarding and the undei- 
side of the floor with fine deal sawdust. 
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Destroyln; Moth in Plu^h-upholstered Furniture. 

—Moth and larrse In furniture come from thfe stuffing 
itiaterial, which becomes Infected because it is unseason- 
ed green fibre or through not being properly purified. Any- 
thing applied in a liquid fprm will dfestroy to a certain 
extent the nap or pile surface of the plush, and on the other 
hand a powdered insecticide will Only destroy those moths 
which appear on the surface, leaving the eggs; etc., to 
cause further mischief. An effectual i-emedy in liguid 
form is made by dissolving 2 02. of albo-carbon in 1 pt. 
of benzoline. Take the furniture out of th^ way of fires 
and naked lights, and sponge freely; the pile can be 
raised by holding a hot flat ii-on close to it, and brushing 
up with a sort brush. Repeated sprinklings with pow- 
dered camphor or di-y herb wormwood is also good. ' 
In the trade the goods would be put in a fumigating 
chamber and subjected to sulphur fumes. > 

Sharpening Hand Ripsaw.— The following method 
■of shai'pe aing hand ripsaws, though not generally adopt- 
ed, answers well in actual practice. The teeth are filed 
alternately from opposite sides, as in the usual method, 
except that both edges of each tooth are bevelled from 
the same face, to form a long point at A (Fig. 1) . In this • 
way each successive tooth resembles a diamond-pointed 
wood chisel having a left and right cutting edge, but 
alternately from opposite sides of the saw bla^e. The 
set is that which is commonly given, the fiat side of the » 
pointed tooth being turned outwards alternately, as is 
usual (see Fig. 2) . It the teeth be made slightly longer 
than would form an equilateral triangle, and also the 
islde slope a little longer than is generally given, so as to 




salt, cannot be collected over water, in which it is ob- 
viously very soluble ; instead, mercury must be used over 
which the gas Is readily collected. Owing to the im- 
purities In the oil of vitriol from which the muriatic acid 
is obtained, it very often contains, in addition to the 
foreign matters mentioned above, a number Of others, 
such as arsenious and sulphurous acid, beside sulphuric 
acid Itself. Further, arsenic and organic matters can 
also be found in it. These impurities are.to be expected 
In the acid obtained as a by-product in the manutactare 
of sodium carbonate (soda ash) by the salt cake process. 
The material being an acid, it follows that it contains 
hydrogen, and that this hydrogen can be replaced by a 
metal ; tbis is perhaps an essential property to be Ibofced 
for when deciding whether or not any particular material 
is an acid. It Is not surprising therefore that muriatic 
acid will dissolve such metals as tin, zinc, nickel, and 
iron with which it forms chlorides, the hydrogen escap- 
ing, and it is obvious, therefore, that it must not be used 
continuously on engines, boilers, or similar machinery. 
It will be found, however, that hydrocjilorlo acid will 
not dissolve pieces of platinum ; this action will occur 
when nitric acid is added and the mixture, known as aqua 
regla, is warmed. 

Boxes for Sending Eggs by Rail.— Below are instruc- 
tions on constructing the Inside wire fitting for a box 
for transmitting about four or six dozen eggs by raiL 
The wire interior is made of Ho. IS B.vr.G. steel wire 
(shaped as Fig. 1 which shows both front and side 
elevations) this Is soldered to a piece of stout tin 
XXX charcoal plate A (Fig. 2) about 6 in. by Sin. This 
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Fittings of Boxes for Sending Eggs by Rail. 



obtain a keener cutting edge, the saw wiU be found to 
cut much more sweetly. 

Muriatic Acid.— Muriatic acid is simply a solution of 
hydrochloric acid, another name for it being spirit of 
fcalt, this having been suggested by the fact that the 
ucid was formed by treating common sait. The acid 
•occurs ver.y little naturally, but, as a gas, is some- 
times given out by volcanoes. As sold it usually 
has a specific gravit.v of l-U, when It contains about one- 
third of its weight of gas, the remainder being water, of 
course. More exact figures, founded on some given by 
TJre, are as follows. A specific gi-avity of 1"17 ooiTesponds 
to a percentage of hjrdroohlorio acid gas of about 34, 
while lor the proportion of 33 per cent, the specific 
gravity of the solution is IIM, the temperature being 
lo'G. A saturated solution of hydrochloric acid in water 
has a specific gravity of about 1'21, the percentage of gas 
present being rather piore than 42. The liquid fumes 
very freely in air, and as sold in the shops is usually of 
a slightly yellow colour, this being owing to the presence 
•of free chlorine, ferric chloride, or, very often, iron. 
A simple method of preparing a solution of hydrochloric 
acid is as follows. A flask Is supplied with a mixture of 
fused salt and oil of vitriol (sulphuric acid) , and the open 
end of the flask Is corked and fitted with a bent tube 
which joins it with two "Woulte's bottles connected one 
lifter another,' another bent tube leading finally to a 
third bottle, which, like the two Woulfe's bottles, con- 
tains water in which the gas is condensed. A form of the 
special bottle required could be made by fitting a wide- 
raouthed jar with a cork in Which three holes had been, 
formed, these holes carrying plain glass tubes. Of these, 
the centre one dips into the water in the jar and the 
two others are bent outside the jar for making the 
necessary connections, but do not enter the water. In 
the second jar it Is only the tube farthest from the flask 
that does not enter tHe water, and it Is. of course, this 
■one tliat joins up to the third jar. All the connections 
may be made with vulcanised tubing. The. first bottle 
should contain ^he least water, which is used to absorb 
an y salt particles that may be carried over with the acid 
from the flask. The object of using the middle tube dip- 
ping into the water is to admit air to the jar if the gas is 
1 aken up by the water quicker than it is supplied after 
Jieating the flask, in which case a partial vacuum would 
be formed ; otherwise the water in the third bottle might 
be driven up the tube and towards the flask by atmo- 
spheric pressure. Hydrochloric acid itself, although quite 
easily obtainable from sulphuric acid acting onordinary 



will hold twelve eggs. As many of these metal stands 
as required can be put Into a wooden ease ; therefore, 
to despatch six dozen eggs, six metal stands placed one 
stand over another would be required.' Three-inch pieces 
of Ho. 8 B.W.G. wire are fixed In the corners of the metal 
stand, as shown, in Pig. 2, to support the stand which is 
placed over it, and which contains another dozen eggs. 
Three wires twisted as Fig. 1 and placed triangu- 
lar fashion as indicated by Fig. 8, hold each egg ; thus, 
thirty-six wires and four uprights will be necessary to 
carry each dozen eggs. 

Cleaning Cuckoo Clock.— A cuckoo clock is a most 
ditlicult clock to clean properly; Indeed, valuable 
cuckoo clocks have been entirely spoiled by having been , 
tampered with by inexperienced persons. To do the 
work, commence by drawing out the pin and then- un- 
screw the brass nut that holds the hands; remove these, 
then the four pins that hold the dial in place, and the 
two doors, and draw out the wire nails holding the back 
to the movement. This will then be clear, and the small 
door opened and closed by the bird being removed, the 
works should be well studied. Note how the rbird Is 
sent out and how the tilting motion is given to cause its 
mouth to open and its wings to spread. The slender wire 
fixed to the left-hand bellows does this, and a lever nfear 
the bottom of the rod on which the bird is fixed causes 
it to go out, calling "cue" "coo," and then allows it to 
return. A rough sketch of the various parts will help in 
putting the whole together, because, unless the five lever 
bars at the leftrhand side are in their proper places, it 
will all be out of order. The lowest bar has a wire 
upright whlchlifts the right-hand bellows, the next lifts 
the other bellows, and the bar above is the hammer to 
strike the gong which accompanies the bird's calls. 
Another lever counts on the count wheel the number to 
be called, etc. The difflculty lies in this mechanism, but 
after study it may be managed. , Use a thin piece of card to 
clean out the dust which will have accumulated In the 
cap part opposite the lips of the pipes. The going part 
Is like that of all other clocks, and so need cause no 
trouble. Eeplace the chains, then fix on the back with 
the gong attached and the dial, making the hands agree 
with the hour struck, and replace the small door on the 
front part with wire attached to the pedestal of the 
bird. Oil all the;pivot holes, giving a drop to each and 
to the tips of the bars and each pallet, and one drop to 
the clutch where the pendulum works in the loop. Use 
special clock oil from the clock material shop, not 
machine oil. 
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Blueing Spectacle Frames.— To blue spectacle frames 
after brazing, clean np with the finest emery cloth, and 
it the frames require re-hliieing in one spot only, warm 
them Tery gently over the Hame of a spirit lamp, watch- 
ing the colour change* and leading the blue along the 
frame. This requires quickness and skill. If the first 
attempt is a failure, clean oft and try again. To blue 
ttie frames all oyer is more difficult, and is done by 
opticians in hot charcoal dust. A heap of this is placed 
in an iron pan or a shovel, and is then ignited by a blow- 
pipe, or by placing the pan until it becomes partly red- 
not over a gas burner. When the charcoal dust begins 
to glow, stir it up with a metal rod and blow it gently 
till it is all glowing and smouldering. Then insert the 
spectacle frame, stir it about for a moment and withdra'w, , 
watching the colour, and repeatedly inserting It until 
correct. Further instructions on blueing articles of 
steel are given in Series II., pp. 82 and 89. 

Hot-air Flue and Water Circulation in Incubator. 

—The hot-air flue may be a straight piece of copper 
pipe about 2 in. in diameter carried through the water 
in the circulator and reaching from the bottom of the 
circulator to the top; about lin. from the top of this 
pipe the hot-air fine is taken off, and is carried round 
inside the tank and throngh the water. The circulator 
itself has at the top of its side a 3-in. hole. A piece 
of copper pipe 3 in. in diameter and about i in. long 
is fixed over this hole; a 3-in. hole is out in the side 
of the tanli, and the other end of the 3-in. pipe is fixed 
over the Jiole in the tank, thus allowing i-in. space 
between the outer and the inner tubes. Water, when 
heated, naturally rises to the highest point; therefore 
the hottest water in the circulator flows into the tank 
through the upper portion of the 3-in. outer tube. The 
cold water in the tank now comes hack through the 




of hot flat iron ags^inst it. When re-covering the hammer 
heads the felt will require bevelling along the edges, and 
the portion covering the tip of the hartimer head should 
be left untouched By glue. Bind tightly with tape, 
securing the two ends of the felt at one operation. 
Vellum or leather for hinges may be procured in small 
quantities, or the requisite material in calf leather 
can be stripped from the cover of an old account 
book ; it vellum is required, a piece of old banjo head 
will do. 

Wrought-iron Flreirons and Stand.— The custom of 
resting the flreirons on dogs is being replaced by the 
fashion of hanging them on a stand placed on one side of 
the chimney corner or hearth. Pig. 1 is a design for a 



Hot-air Flue and Water Circulation. 

bottom part of the 3-in. outer tube, and so circulation Is 
maintained in this manner all the time the lamp is 
Klight. As the water is constantly on the move, cold water 
cannot be found in any part of the tank. For a de- 
tailed sketch of the circulator, see the accompanying 
illustration. The top of the circulator must be domed 
as shown, and an air-tap placed at A, the highest point, 
which will be about the centre of the dome. If the water 
becomes air-locked, circulation becomes impossible ; 
this tap must therefore be left open when the apparatus 
is being filled, and also when the apparatus is re- 
plenished. The top of the tank should also be the 
highest point, and there also an air-tap should be 
provided. 

Kepairlng Broadwood Table Piano.— In the case of 
a Broadwood table piano in which several hammers are 
broken, observe the following hints in removing the 
action for enabling the old coverings to be taken off. 
The key-board and hammer action is self-contained; 
and is sometimes in two sections, the largest portions 
extending from the extreme bass end to a support for 
the sound-hoard. This forms a division extending from 
the sound-board to the "base board or floor of the piano, 
and the smaller portion extends from this division to 
the extreihe ti-eble end. Dampers are attached to the 
larger portion only. The hammers and hammer levers 
are hinged on rails supported on standards fixed in the 
ends of the key frame. To withdraw these, take out the 
maker's name-board by pulling upwards; it slides in 
a channel at each fend. Next remove a thin slip of wood 
that fits into a gi-oove immediately in front of the keys. 
This is rarely screwed in, but fits tightly ; but if neces- 
sary, prize it up with a chisel or the point of a screw- 
driver. The larger portion of the key-board should 
now pull forward, and should he taken right out before 
withdrawing the small portion. The hammer stems are 
in two sections, the longer part, to which the hammer 
head is attached, being vellum-hinged to a short section 
which is glued to the hammer rail. A thin strip of 
mahogany is generally screwed over these short sections 
for greater security and to give a neater appearance. 
If the felt covering of the hammer heads is so badly 
worn as to need re-covering, it will be more satisfactory 
to recover tlie whole set; for this purpose a cheap 
hammer felt will be quite suitable. The old covering 
(felt only) and vellum or leather hinges can be readily 
removed by softening the old glue by pressing a strip 




Wrought-iron Flreirons and Stand. 

stand, fairly simple in character and suitable for execu- 
tion in wrought-iron, and itwould look very well indeed if 
flnislied "arnioin- bright." The flreirons (Pigs. 2, 3. and 
i) would be better it specially made, and designs are 
given ; but if preferred they may be bought and simply 
provided with rings at the top to suspend them n-om the 
stand. The feet of the stand should spread sufftcieutly 
to prevent it being easily upset. 

Uniting Rubber Tube to Vulcanite Tube. — To 

.ioin a niece of vulcanite tube to a piece of indiarubber 
tube, adopt the method described below. It the tubes are 
of the same size, the junction should be made by a short 
piece of brass tube, the outer diameter of which is equal 
to the inner diameter of the tubes; the tubes may be 
wired on for further security. If the vulcanite tube is 
the larger of the two, the joint may be made with a 
tapering brass tube; but if the rubber tube is the 
larger, it may be drawn over the vulcanite tube and, 
if necessary, wired. In all of the cases described above 
the joint would be quite waterproof. 
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stand for Smitli's Tools.— Figs. 1, 2, and 3 show the 
elevations and plan of a useful stand for a smith's tools. 
The top A (Figs. 2 and 3) maj; be a piece of an old surface 
plate cut to the dimensions given in Fig. 3. Otherwise, the 
top may he cast, or can he made from J-in. plate with 
three pieces of 2-in. angle iron riveted on for strength 
In any case, a light cut should he taken over it in the 
planing machine, as it is then of use for levelling light 
work. The hack is of i-in. sheet iron cut i in. short to 
allow i in. at each side for the thickness of the angle iron 
stiffening O (Fig. 1). This is made from light L-section, 
say lin. by iin. by tin., and is bent to the shape of the 
back plate, to which it is secured by Hn. countersunk 
rivets. The position of the small hooks (for hanging 
callipers, etc. ) can be seen in Fig. 1, and a detail drawing 
of a hook is given at Fig. 4. The hack is secured to the 
table by a bracket of 14-in. half-round iron shown in Figs. 
2 and 3. This should be riveted to the back, and bolted 
to the under-side of the table by countersunk bolts. For 
further security a piece of U-in. by Ij-in. angle iron Is 
bolted with J-in. bolts In the position shown in Fig. 2, 
the flange extending round three sides of the table 
only, the back being bare. The legs (Pig. 5) are made 
from 1^-in. angle iron, and may be without the lugs 
shown On the end, but the job will not be nearly so 



and olive greens may be produced. Chrome greens 
may be tinted in a similar manner to'the brunswick 
greens. Emerald green may be lightened with white- 
lead or chrome yellows and deepened with brunswick 
or Prussian blues. Chrome and zinc yellows may be 
lightened by tht addition of white-lead and zinc white 
and darkened with orange chrome, yellow ochre, raw 
sienna, biirut sienna, and the umbers. Yellow ochre 
may be lightened with chrome yellow and white-lead, 
and deepened with raw sienna, raw and burnt umber, 
Vandyke brown, oxides, Indian red, and droji black. 
Vermilion, may be lightened by adding white-lead, 
zinc white, orange, and red-lead, and deepened with 
carmine, madder red, and most other pigments without 
being chemically affected. Venetian red and the oxides 
may be lightened with white-lead, zinc, red and orange 
lead and vermilion , and deepened with Indian red, burnt 
sienna, purple brown, blue, and ivory black. Indian red 
may be lightened with red oxide, white-lead, signal 
i-ed, and deepened into a chocolate or brown by 
the addition of ivory black or drop black in variable pro- 
portions. Brown pigments as i-aw and burnt umbers 
may be lightened by the addition of white-lead, 
zine white, yellow ochre, and orange chrome; almost 
any shade of grey or drab may be produced by mixing 
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Stand for Smith's Tools. 



strong. Holes should be drilled in the lugs for i-in. 
holts. Figs. 1 and 2 show, about half-way down the legs, 
two tool racks for bottom tools. These are placed one at 
the front an4 one on the right-hand side, an4 are made 
from i-in. square wrought'iron, the ends being welded 
and bossed as shown at Fig. 6. The racks are held In 
position by J-in. bolts. Figs. 1 and 3 show a single rack 
oh the left-hand side • this is for holding setts or top 
tools, and is made from i-iu- square iron with an eye 
turned on each end large enough to slip over the leg 
* bolts, which must, of course, be long enough. Note that 
the rack is not on a level with the table, for by putting 
it lower the handles of the tools are caused to cant aS 
shown by the dotted line in Fig. 1, and this keeps them 
out of the way of the smith's feet. 

Tinting Colours for House Painting — The colours 
named of which notes are given below are so arranged, 
when mixed, as to be permanent in ordinary circum- 
stances when used in house painting and decorating. 
White-lead, which. is the principal pigment employed 
by the house-painter, may be mixed with nearly all 
colours with the exception of those containing sulphur, 
as lime blue, ultramarine blue, and cadmium yellow. 
Zinc white may be mixed with all other pigments. 
Its want of body or covering power is its chief ob- 
jection. Ultramarine, royal, and lime blues may be 
compounded with zine white without.the colour being 
affected- Brunswick or celestial blue, which is of 
a deep shade, may be prepared in a variety of pale 
and intermediate shades with the addition of white- 
lead, and may be deepened with Prussian blue or 
drop black. It should not bcs compounded with ultra- 
marine blues. Brunswick greens may be lightened with 
lemon chrome or deepened with brunswick and Prussian 
blues ; with the addition of lampblack, umber, and 
yellow ochre hi variable proportions, sage, bronze. 



in variable- proportions. Brown pigmehts may he 
deepened by the addition of drop or ivory black. The 
above are given in most cases without the addition of 
black, as this deadens the tints somewhat. Black may 
be added if required without chemically affecting the 
pigments. , ; ■ 

Cleaning Horsehair.— The following is the method . 
of thoroughly cleaning horsehair adopted in the cleaning 
mills. The hair is placed in a large wire cage, which is 
put into a steam jacketed boiler. Water is then pumped 
into the boiler, the boiling lasting about half an hour. 
The cage is then removed to a hydro-extractor, also 
known as a " whizz," the hair being dried by high speed 
centrifugal action. The hair is passed once or twice 
through the teasing machine and is then ready for use. 
Doubtless a modification of the above process may be 
made to suit the amateur's requirements. New horsehair 
in the natural state goes through exactly the same 
process before being placed on the market for' stufSug 
purposes. 

Thinning down Carriage Varnisb.— To thin down 
1 gal. of old carriage-body varnish that has gone rather 
stiff, and dries very slowly, adopt the following method. 
Place it over a gas stove or ring, and warm the varnish 
slightly untilit becomes of athin nature, andadd to it ipt.. 
of pale strong terebine, ipt. of pale gold-size, and about 
ivi- of American turpentine. Allow this to remain over 
the stove several minutes, oontmually stirring. Then 
remove it, and allow to cool down ; use it in the ordinary 
way. The materials added to the varnish should be pale 
and of good quality, otherwise they will darken the 
varnish and make it unfit for delicate colours. The 
quantities of gold^ize and terebine stated above should 
not be exceeded, otherwise the varnish is liable to 
deteriorate in durability and to crack when used on out- 
side work. 
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Softening Snake Skin.— To soften a snake skin, 
<lamp the skm in salt water till it is soft, and with 
?v, "?^ ''"''^ sorape'off all the fat and ilesh ; to do this, 
the slun should be placed on a circular piece of wood, 
men make a solution in i oz. of water of loz. of alum 
and as much salt as the water will contain. For dis- 
solving the alum the water must be hot. When cold 
immerse the skin in this, and let it remain for forty- 
eight hours ; it wUl then be cured. Now remove it from 
the alum bath, well pull it about, and stretch it out 
well, nailing it on a board to dry. 

Folding Shafts fqr MaHcarts.-Pig. 1 shows in side 
elevation one shaft of a mailcart. So that it may fold, 
the shaft is cue a nd fitted with a hinge A at the top and a 
plate Bat the bottom, so that, by taking off the fly nut 
-the portion D of the shaft can be swung back out of the 
way when necessary. The hinge shown in plan by Fig. 2 
is 6 m. long, the width at the ends being about Jin. The 
width at the centre should be equal to the width of the 
shaft at that part. The tour countersunk holes take the 
llxing screws, and two holes B, A in. in diameter and 
14 in. from the centre, take the bolts (see Fig. 1). The 
plate B is shown in plan by Fig. 3, and it Is 6 in. long and 
i in. thick, and is equal in width to that of the shaft. * 
It has two countersunk holes, and a hole F, A in. in 
diameter, for the left-hand bolt (see Fig. 1). At the 
right end is a slotf in. wide and 1 in. long, in which the 
bolt at C slides when the shaft D is let down. Thenlate 
B is fixed at the bottom so that the dotted line in Fig. 3, 
which is 2 in. from the end, lies under the joint, ,Vin. 
bolts and nnts being inserted as shown. All the fittings 
look best if made of brass. Another method of accom- 
plishing the same object is to place the shafts as shown 
by Fig. 4, and hold them fast by a bolt and fly nut 
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Folding Shafts for Mailcarts. 

through the centre. This simple method, however, has 
several disadvantages. In the first method there is a 
tendency for the shafts to be less rigid, in which case an 
extra stiftener could be put in near the handles. 

Altering BenzoUne Blowpipe to Burn Paraffin 
Oil.— A burner constructed for use with benzoline 
cannot easily be converted to a paraf&n burner. The 
two most important points to be considered in the 
alteration are that the tubes in which the oil is con- 
verted to a gas must be so arranged that they are 
suWected to a higher temperature for use with paraffin 
(owing to the vaporisation point of paratBn being higher 
than benzoline), and the inlets in the flame tube or ring 
through which air passes to mingle with the vaporised 
hydro-carbon must be larger for paraffin than for 
benzoline. The cheapest method of conversion jfould 
be to buy a new burner of the power required for 
use with paraffin, and attach this to the supply tube 
of the lamp. 

Setting Out Buttoned Upbolstered Work.— The 
standard size for a finished diamond-shaped tuft is 
Tin. by 5iln.,and usually this would be set out on the 
material or skin as 9in. by 7iin., thus allowing 2in. in 
length and If in. in breadth for fulness. No hard and 
fast rule is observed, however, as if extra depth is re- 
quired, 2i in. . would be allowed, depending on the 
materials used. To set ottt, lay'the skin on the bench, 
and mark the outline of the seat. Always have the neck 
portion to the back when covering seats. Mark out a 
centre line, and from this mark parallel lines 7t in. apart ; 
cross-mark these lines with spaces 9ia. wide, ana the 



diamonds can then be marked in and creased, setting 
them in by lightly hammering on a lap iron. No but- 
tons should come any nearer than 24m. or 3in. from 
the seat edge. InworWngcommonroans.it is necessary 
to glue small pieces of calico or leather clippings under- 
neath the joints of the diamonds to prevent the twine 
cutting the skin when tyiug down. Commence by tving 
down the centre button, and fill up each tuft to a good 
swell, and keep the plaits as deep and tight as possible. 
The plaits at the edges must lie square with the edges, 
and be tacked to the stufllng rail. In setting out deep 
tuftings for curved work, it will be necessary to allow 
double the fulness given above, on account of the curve 
being quicker and the surface larger after being stuffed. 

Camera Stand.— Fig. 1 shows a light, cheap, camera 
stand or tripod, constructed for the special purpose of 
supporting a hand camera whilst photographing arohi- . 
tectural subjects. To construct it, obtain three bamboo 
rpds, all about i ft. long, and cut them in such a manner 
as to obtain a joint at the ends, which will eventually be 
nearest the ground when the stand is in use; Next get 
three pieces of iron, about 4 in. square and 3 in. long, and 
draw each into a, spike as shown in Fig. 2. Fix an iron 
spike into each rod; the jojnt prevents splitting if the 
spikes are driven carefully. The portable head is of 
wood, and Fig. 3 shows a triangular prism, which meas- 
ures 14 in. each way, and which is preferably of baywood, 
as it is light and holds screws well. On the top of this 
prism fix a piece of board of such a size as will easily 
support a hand camera ; a piece o in. square by i in. thick 
is used to support a quarter-plate carnera. To fix the rods, 
take three pieces of brass tube, 2 In. long and of such a 
diameter as to allow the rods to fit without having to 
pare the ends, say 4 in. internal. Next cut out three 
pear-shaped pieces of sheet; iron, -f^ in. thick, as shown 
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In Fig. i, and drill a hole in each piece. Now the brass 
tubes should be taken, and one end of each squeezed 
fiat for about J in. in a vice, leaving just sufBcient room 
to allow the narrow end of the pear-shaped pieces of 
iron to enter about J in. Clean the iron and brass, and 
firmly solder them together, as in Fig. 5, using killed 
spirits and a rather hot bit, which will cause the solder 
to fiow into the inside of the tube and thoroughly sweat 
the two pieces together, the superfluous solder being 
wiped away with a cloth. Screw a piece of tube to each 
side of the triangular prism of wood, so as to allow them 
to move in the same plane as the side to which they are 
fixed, insert the bamboo rods, and the stand is complete. 
It may quickLy be set level by the legs, sighting over the 
top of the board, and bripging it in line with a string- 
course, window head, or any other horizontal line of the 
building. By pulling the head away from the rods, the 
stand is ver.r portable, for the head can be put in the 
pocket, and the rods kept together by two indiarubber 
rings. The weight of this stand complete would be 
between say 1 lb. and 2 lb. , according to the size. 

Crimson and Green Dyes.— For 10 gal. of red dye 
to be used for worsted, boil 4 lb. of cochineal with 2 gal. 
of water and strain, then add 34 lb. of quercitron extract, 
34 lb. of oxalic acid. If lb. of cream of tartar, and 8 lb. of 
chloride of tin solution. The worsted may be placed in 
, this solution cold and heated to boiling for one hour. 
For 10 gal. of green dye, take 5 lb. of sulphate of indigo, 
I lb. of picric acid, 16 lb. of alum, and 6 lb. of sulphuric 
acid, and mix with water in a wooden vat. The worsted, 
after being dyed, should be washed several times in cold 
water to remove excess of ooloui-, etc. 
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Sandals.— The designg In sandals here given will 
form a groundwork for almost any shape desired. Fig. 1 
shows a capped sandal, and is perhaps one of the best 
forms, as there is not much ohanae of the toe tripping 
with it. Fig. 2 is a sole shape, the full outline of which is 
the best shape for such work, but modifleatlons can be 
made as shown by the dotted lines. The parts of patterns 
for this sandal are illustrated in Figs. 3, i and 5. Fig. 3, 
for the outside quarter, can be out only to the line A, as 
the' buckle goes here and the other piece forms the strap. 
Fig. i can be cut on the double, like a toecap pattern, 
and the same applies to Fig. 5 also, but one side must 
be wider than the other for the outside joint. This 
sandal could also be cut with the back as shown in Fig. 
6, which may be with or without the centre strap B. 
' The parts of tWs sandal are illustrated in Figs. 7, 8, 9, 10, 
and 11, Fig. 11 being Fig. 10 folded from the point C, aijd 
ready to be placed and sewn in a slot cut In the sole D 
(Fig. 6) , as also shown at E (Fig. 2). In Fig. 9, for the out- 
side the piece I' is dispensed with, the buckle being there. 
Fig. 7 is cut on the double, and so is Fig. 8, but it must be 
■wider at the ^entre and then cut in half, to admit of 
lacing together. The form shown in Fig. 12 can have 
almost any sized back as shown by dotted lines ; it has 
a piece on each side and a toecap, in the centre ot which 
two holes are punched and a lace is put through, the two 
ends being just linked in each other at J at a conTenient 
distance from the cap G, and then threaded through H, 



cloth produced from the lattei; being known as " union. ' 
The commoner varieties of flocks used for upholstering 
purposes are here described. Mill-puffs are a " union " 
nook, grey or mottled, and possessing very little curl ; 
they are principally used for cheap furniture stuffings, 
etc. Teazed wools are a pure wool flock, but are a bad 
colour, with no curl, and are manufactured from the 
fluff and sweepings of the mills ; they are very cheap and 
warm. Black wools are in many different qualities and 
colours, and are chiefly made by the combing machines 
used in wool carding ; they are of medium curl, ^.re much 
used for mattress stuffings, and are often blended- with 
coloured flocks and sold as "red spot fancy," mottled 
mixture, brown mixture, etc., the name denoting what 
colour has been blended with the black. White wools are 
a p.ui-e wool flock with a full curl and soft elastic feel, 
which In ordinary circumstances will last for years 
without matting ; an average sample will cost Is.' per 
lb. Flock manufacture is usually carried on as -an 
adjunct to a woollen mill, the woollen waste being sorted 
on large wire grids, which allow the dust and powdered 
material to fall through. The better qualities are dyed, 
dried by heat, and passed into a " willowing " machine, 
which beats and opens all the fibres. They are then 
passed into a curling machine, and blown out by com- 
pressed air, and afterwards packed in 50-lb. bags lor the 
market. The short stapled powdered flocks are used to 
make flock wallpapers, and the dust is sold to farmers for 
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Fig. 13 



at the hole near the toe, brought to, the centre, linked 
again, and then put through the second hole in H. Then 
when the sandal is on the loot these ends of lace are 
crossed on top of the instep to the reverse side, put 
through the first hole at I, over the instep again, put 
through the second hole, and finally tied at K. The 
forms shown in Figs. 13 ahd 14 can easily be cut from 
Instructions given above. For sets ot patterns, only 
alternate sizes will be ijeeded ; for instance, in children's 
sizes, 10 to 13, only 10 and 12 would be wanted. 

Watch Balance Spring Collet.— To make a watch 
balance spring collet in brass, the niethod is to take a 
length ot brass bushing wire with the central hole a little 
too small to fit on the balance staff. Hold it in a wire 
chuck in a watch lathe, or put It between centres in the 
turns, and rough out the collet to the' correct diametei', 
and a little thicker than necessary, without cutting it 
off the end ot the bushing wire. Then drill the hair- 
spring hole, taking care that it Js truly at right angles 
to the wire. Cut the collet off, and broach out its 
centre hole to go neai'ly home on the staff. Then slit it 
with a slitting file, and place it on a turning arbor in the 
lathe or turns to finish. Use a polished graver, as this 
will leave a polished cut. Cut the collet down on its 
under side until it goes so far on the staff that the 
hairspring hole is level with the hole in the stud in 
the cock so that the hairspring will lie flat. Then cut 
the top surface down to the correct height, and put a 
neat bevel on each edge. 

ITphoIsterers' Flocks.— Flocks are the waste products 
of the various machines in spinning and preparing 
woollen and cotton threads for the loom, and in finishing 
the cloth for the market. The, best flocks are cut or 
cropped from the face of heavy woollen cloths, and 
these are nearly all purchased tor working up again into 
cloth with a mixture of long stapled wool or cotton, the 



manure. ' Two machines are requn-ed, a " willow " and a, 
curling machine, and an average size machine will 
require one horse-power. If the willow is for redressing . 
old flocks, allow 26 per cent, more power, as some flockal 
are very badly matted. A high speed will be found 
necessary. 

Re-blacking Sliding Tubes of Telescojie.— To 

re-blacken the sliding tubes of a telescope from which the 
black has worn off, mix a little vegetable-black and some 
gold lacquer in a saucer to the consistency of paste, and 
thin the saine by adding methylated spirit. Separate the 
tubes, and with a pencil brush carefully paint the chipped 
places. This operation is better performed' with the 
tube slightly heated over a Bunsen burner, but as the 
outsides of the tubes do not need repolishing, it is better 
to apply the dead-black cold. When applied cold, the 
spirit takes somewhat longer to evaporate, and it is 
necessary to wait and see whether the black has taken 
properly. It not, a second or third application may be 
needed. ~ 

Pliotograpli Buttons.— In making celluloid buttons 
containing photographs, ordinai-y prints are first pre- 
pared. These prints(eithersilver albumen, P.O.P., or bro- 
mide) are made in the usual way, and after fixing, washing, 
and drying, may be mpunted face down with starch or 

felatine on to sheets of celluloid sold for the purpose, 
f necessary, the Photographs may be mounted before 
they are dried. When dry the photographs are stamped 
out with a circular or other shaped cutter like an 
ordinai-y punch. TKe print is then placed in a machine 
with a metal disc and stamped into a button. After 
this the bent pin, strut, or frame is attache'd. The process 
and the machine are extremely simple and can be 
worked by anyone. As two blows only suffice to com- 
plete the button, an enormous quantity can be turned 
out in a day with one machine. 
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Oxide of Iron Faint for Ironwork.— Before apply- 
Ing oxide of iron paint on ironwork, it is neceeeary that 
the worli first receive one or two coats of red-lead 
mixed with boiled linseed oil. . This forms a harder and 
more elastic priming than any other protective paint, 
and adheres firmly and allows for the contraction and 
expansion of the metal. Eed-lead requires no driers, and 
when mixed with linseed oil the two react chemically and 
form linoleate of lead. Bed-lead has been found (by the 
experience gained In painting large structures such as 
the Forth Bridge) to be superior to any other pigment 
for the protection of metal work. Oxide of iron paint is 
, a good paint for the same purpose, but is in no way equal 
to reji- or orange-lead. Tne oxide may he used for toning 
down the aggressive colour of red-lead, or may be 
employed as a flnistiing coat, and for this' purpose the 
oxide should be mixed with a little patent driers, thinned 
down with 3 parts of boiled oil and 1 part of oak varnish. 
Turpentine should only be added in very small quantities 
when the paint drags. Red oxide of iron should be 
tested for iineness by rubbing with oil on a piece of 
gla&s, and for depth of colour or purity by mixing 
various samples with given weights of white-lead. These 
te^t samples should he mixed in oil and placed side 
by side ; the sample possessing the deepest colour will . 
he the strongest stainer and the purest. 

Fbotograpblc Studio.— In constructing a portable 
studio 21ft. by 10 ft., for portraiture, the side light 
A should be about Wft. long, leaving about 34 ft. 




(, 8, etc. To proceed with the ordinary plane dial, take 
a sheet of thin cardboard and cut out of it a circular 
disc of the savne diameter as the ball. The ball must 
fit into the hole so stifHy that the card may be turned 
into any position without falling off. Place the card 
on the ball (the hall being halfway through the hole 
as in Fig. 2), and make the card C stand exactly as the 
wall does to which the dial is to be attached. Slide 
th^ ball in the hole it necessary till a pair of meridians 
is vertical, and finally see that the wire still points true 
North. Now, as shown, mark on the card the points 
where the meridians on the ball pass through, remove. : 
th6 card, and in the hole replace the piece cut out; 
Draw lines from the marks round the hole to the 
centre of the cut-out circle, and these will be the hour- 
lines of the dial. The hour-line corresponding to the 
lowest meridian will be that for 12 noon, if the face of the 
dial is to be vertical. Of course, only about half of the 
lines will be of use on any dial. The edge of the gnomon 
must lie in the same direction as did the wire axis 
of the model globe. It the gnomon be of appreciable 
thickness the card templet used for drawing the hour- 
lines must be divided into two along the noon line 
and the halves separated by the thickness of the gnomon 
before transferring the lines from the templet to the 
actual dial. This method of drawing the hour-lines of 
a sundial la applioable to all positions of the dial ex- 
cept when its face is parallel to the axis of the sphere, as,. 
for example, when the dial is to face due East or West. 




Photographic Studio. 



Fig. 2 

Arranging Sundials out of Meridian. 



unglazed at each end. The top light B need not be 
more than 12 ft. long. The accompanying illustration 
shows a good form of studio. 

Deodorising Badger Skin Rugs.— To deodorise a 
large rug made of badger skins, remove the lining, lay 
the rug on the floor with the hair side down, and 
cover the skin side with a layer of dry powdered char- 
coal; charcoal has long teen known as a deodoriser. 
Allow the rug to remain for a few days in an open 
airy place, then brush out the charcoal, and ascertain 
whether it has effected the desired purpose. To pre- 
vent recurrence of the objectionable smell, sprinkle 
the flesh Side of the skin with a little carbolic acid- 
Care must be exercised in using the carbolic acid, as 
it is not only poisonous, but will raise blisters on the 
skin. 

Arranging Sundials out of Meridian.— The follow- 
ing is a practical method of drawing the hour-lines on 
a sundial. Take a sphere 3in. or 4in. in diameter (a 
child's rubber ball will do excellently) and draw lines 
on it as if it were meant to be a model terrestrial 

tlobe ; that is, mark two poles at opposite ends of a 
iameter, and draw the equator E (fig. 1), dividing it 
into twenty-four equal parts ; then draw a meridian M 
through each division of the eljuator. Push a straight 
wire as A through the ball, entering at one pole and 
coming out at the other, and projecting both ways. 
Fasten one end of the wire in any temporary support 
in such a way that the wire points due North, that is, to 
the pole star ; then turn the ball on its axis till one 
pair of meridians is in a vertical plane. The hall must 
remain rigidly in this position. It may he here stated 
that if the model globe be placed in sunlight in the 
position described above it will serve as a sundial for 
any place, the time of day being read on " the equator 
where the line at B separating light from shadow crosses 
it. The intersection of the highest and lowest meridians 
with the equator, in this case, will give 6 o'clock, morn- 
ing and evening, and the following intersections give 



For this case the diameter of the circular hole in the 
cardboard should be a little smaller than that of the 
ball. When the card is applied to the ball the meridians 
which are cut will be intersected in two jpoints each. 
The card being marked and ,laid down with the disc 
which was cut out re-inserted, the two marks corre- 
sponding to each meridian should be joined by straight 
lines drawn on the disc. These are the hour-lines. The 
shadow-giving edge of the gnomon must, as before, lie 
in the position which the axis of the sphere had with re- 
spect to the card when it was held against the ball. If 
the size of the dial be not suitable all the dimensions can 
he altered to any given scale. 

Slating Roof with Westmorland Slates.— West- 
morlafid slates are thicker and coarser than Welsh 
slates, but; are hard, tough, and very durable. These 
slates come from Ambleside, Langdale, and Thang 
Oiag at Windermere, are distinguished by their dull 
green colour and rough surface, and may he obtained in 
various sizes, like Welsh slates. The slates are laid upon 
battens or boarding with the usual lap and gauge and in 
the usual manner, but when of large size and consider- 
able thickness may be economically laid in the manner 
described below. "The rafters are placed at a clear 
distance apart, about IJin. less than the width of the 
elates. Down the centre of each rafter is nailed a fillet, 
thus forming a rebate on each side, in which the edges 
of the slates rest, being secured by hlaok putty, or (as 
this looks smeary and uneven) by a second fillet 2 in. 
■ wider than the first iillet and nailed over it so as to 
cover the edges of the slates and hold them down. Each 
slate laps about 3 in. over the slate below ; only halt the 
number of slates is required in this method as com- 
pared with the ordinary method of slating, and no 
boarding or battens are necessary." It the slates vary 
in length, the longest should be used at the eaves. If 
the slates are found to vary in width, the same width 
must be used in vertical lines up the slope of the root, 
but horizontally the slates may be used alternately 
long and short. 
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Paste for Papering Lime-washed Walls.— The fol- 
lowing recipe makes a strong paste that may he used 
for a variety of purposes where strength is required, and 
is excellent for use on lime-washed walls and damp 
walls. Soak i lb. ol glue for sereral hours in cold water, 
then dissolve in 1 pt. of boiling water, and whilst hot add, 
stirring briskly. Jib. of Venice turpentine. In another 
vessel make 2 lb. of flour into a paste with 1 qt. Of 
cold water ; beat up the paste until It is iree f ropi lumps, 
mix the glue and the flour paste together, arid thin down 
with 1 gal. of boiling water, stirring briskly during all 
the mixing operations. 

Home-made Acetylene Generator and Ligbtlng 
Apparatus. — The illustrations show an acetylene 
generating and lighting apparatus. The main part is of 
zinc, the dimensions being indicated in Fig. 1. The 
carrade holder is an improvised tin canister with the 
bottom removed and a truncated conical poi'tion soldered 
on in its place (see Fig. 2). The soldering line A (Pig. 2) is 
kept lower than the line of connection with the top of 
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work smoothly, is that its to^-heaviuess will render it 
liable to be knocked over. This must be provided against 
by attaching suitable feet with provision for screwing 
to the floor. When the gas begins to be generated the 
tap should be turned full on, and the burner tried fi'om 
time to time with a light. The holes in the burners are 
very small, and it will take some time for all .the air to 
be cleared out of the tubes. When eventually the gas 
begins to light, the flame will be yellow and noisy, 
gradually settling down into a beautifully clear ahd 
steady white flame. The burners,, placed three or four 
in series with a suitable reflector (see Pig. 3), give an 
excellent light for general lantern work and for all 
ordinary illumination purposes, but are liable to bring 
considerable disappointment in critical optical work. 
The apparatus under discussion was specially intended 
for photomicrograph work, but its actinic effect was 
infinitely poorer (in comparison with its apparent 
brilliancy) than that of a good paraffin lamp. It has 
been stated that for xsinematograph projections the 
light could be made to give a 10-ft. picture, but the 
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Home-made Acetylenei Generator and Lighting Apparatus. 



the gasholder, to avoid undoing one joint while making 
the other. ' The outlet a^ 'the bottom of the main 
cylindfer is a brass screw cap, to be purchased at any 
ironmonger's. The A-in. rod B is of iron and fits into a 
wooden cone Cin the carbide holder,' the under side of 
the cone being lined with a rubber disc D, i in. thick, 
which serves to make afairly gas-tight joint at the sides. 
At the bottom end of the rod 'a, lead weight E (Pig. 1) is 
attached, which answers the double purpose of creating 
pressure in the gas cylinder and of making a good joint 
between the rubber and the sides of the carbide holder. 
The fittings at P are ordinary house-supply gasfittings, 
and H is an outlet. In charging the carbide holder a 
short length of wood is inserted at G between the top 
of the water cylinder and the rim of the gasholder, 
before undoing the lid. Unless this is done the dome 
would immediately begin to sink, thus expelling any 
unused gas', as soon as the lid was taken off. The 
apparatus has worked very satisfactorily indeed, the 
only difficulty being leakage. At the junction of the 
lid in the carbide holder it has been found necessary 
to apply vaseline with the object of preventing leak- 
age, and a large screw-topped chamber is suggested 
in place of the one shown. Though very simple in con- 
struction, the apparatus is perfectly safe. The only 
danger to be apprehended, if all the parts are made to 



writer has not yet seen apicture 5 ft. in diameter that 
was any good, not even with four good burners and an 
excellent machine. The 00000 Bra^y burner (Pig. 4) gives 
a very steady, clear light, but the two other forma 
shown in Pigs. 5 and 6 persisted in " flaring up " or 61se 
in giving a small and altogether worthless flame. These 
three are specially mentioned as being amongst those 
most frequently advocated by retailers. If possible, 
the apparatus should be kept out of doors. Care should 
be taken, when the water is poured away or agitated in 
any way, not to bring a flame near to the vessel. ' . 

Protecting Hammer Handles.— Handles of heavy 
hammers, such as sledge-hammers and scaflolderS' ham- 
mers, are liable to injury if the head misses the point 
aimed at, the force of the blow being received on the 
handle. One way of protecting the handle from injury 
by such accidents is to bind it tightly round with No. 18 
gauge copper wire. Fasten down the end of the wire with 
a small staple, and solder over. Only about Sin. just 
below the head need be bound. Another way is to 
sheath the handle in No. 16 gauge sheet copper. Allow 
about Hn. lap, solder, and then put in two or three 
screws countersunk down. Use resin as a flux, and 
remember that .when soldering copper, especially when, 
the flux IsTesin, the work should be done quickly. 
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Thicknesses of Circular Saws. — The following 
gauges will be suitable for circular saws that have 
to do general work, in both hard and soft woods :— 
18 in., No. 15; 241n., No. 14; 80 in., No. 13 T; 38 in., No. 12; 
42in.,No. 11: iSln., No.9: o4in., No.OT. Larger saws 
should increase correspondingly in thickness. With care, 
all ordinary sawing can be satisfactorily done with saws 
of the thickness giv^n . W here T stands against the No. it 
denotes tight to the gauge. Saws to out soft wood only 
should be easy to the above gauges. In fact, a earetul 
practical operator can work them a gauge less in thick- 
ness. For cutting exceptionally hard dry wood, saws 
should be tight to, or eyen one gauge stouter than, the 
gauges above. A suitable lead in the teeth for ordinary 
iiard and soft wood sawing will be to an angle of 65° to 
70', or 20' to 25* from the diametrical line ; tor cutting 
soft wood only, 30' to 35' to the diametrical line, and for 
exceptionally hard wood 10° to 15' to the diametrical line, 
or an angle of 80' to 85'. 

Box Solitaire Board Solitaire is one of the very 

few games that a person can play alone. A convenient 
form of board on which to play the game is illustrated 
herewith. Fig. 1 being a part section of the box closed, 
and Pig. 2 a part elevation of the box open for play, 
the cover being off and placed underneath, where it is 
held in place by the step turned on the bottom of the 
box. Any hard white wood is suitable for making the 
board and cover, and should be turned to the sizes 
given. Then thirty-seven holes are marked out inside the 
bottom as shown at Fig. 3, and bor^ -^g in. smaller than the 



part to form the butt and place the l-in. ferrule at one 
end and give it a tap with a mallet to strike a circle, then 
at the other end with a pair of compasses strike a circle 
ii in. in diameter. Plane up the wood square and 
straight between the two circles, then plane off the 
corners to form an octagon, and finally round off the 
edges with the smoothing plane, and rub off the plane 
marks with a file. Remove the file marks with a steel 
scraper or a piece of glass and finish with glasspapers of 
different degrees of finenessi With a 1-in. bit bore a 5-in. 
hole into one end of the handle and taper the hole 
out with a wood veiner. Plane the end of the butt 
to fit the hole perfectly and glue it in. When the 
glue is dry, round up the handle with the plane and 
work the bottle neck with a spokeshave, finishing 
with a file and scraper as in rounding tlie butt. Now 
take the second part and strike circles with the ^-in. 
ferrule and J-in. counter and round up as described for 
the butt. Next round up the pieces of greenheart and 
lancewood to form the top roughly, and taper the top 
end of the greenheart and bottom end of the lancewood 
to fit each other, forming a splice 4 in. long. Glue the 
pieces together at the splice and allow to dry, then bind 
up the joint with a piece of string. When the glue is 
thoroughly set, r'emove the string and round up to an 
even taper from i in. at the counter to A in. at the point. 
Now fit on the ferrules and counters, easing down the 
wood careftilly with a file until the f errales and counters 
will drive on tightly with the mallet, fixing each one m 
position with a small rivet or by ablowon each side with 
the point of a centre-punch. The rod can then b6' 
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marbles or glass " alleys " to be used, as shown at A (Fig. 
1) . This holds them firmly in place and yet allows them 
to be easily lifted for play. The holes may be scooped 
out with a gouge to fit marbles if preferred, as shown at 
B. The top should be made just to clear the marbles 
when it is on, and it will then hold all of them in their 
places. The game Is played by taking out the centre 
marble and jumping one of the marbles over another 
into the blank space, the marble jumped over being taken 
up as in draughts. This is continued until all the marbles 
are taken away except the last one, and it is necessary to 
leave this one in the centre hole. Other variationB of 
the game are played, and some amount of skill is 
required to negotiate even the game described. 

Repairing Holes in Galvanlsed-iron and Brass 

Vessels.— To repair holes in a vessel made of galvanised- 
iron, thoroughly clean the metal at the part to be 
soldered by scraping with a suitable sharp-edged tool, 
and then scour it bright with emery cloth. Next apply 
raw spirit to the cleaned part, and coat it with solder 
by means of a copper bit, then fiow the solder over the 
hole to render the bath sound. Holes in hrass vessels 
are repaired similarly to the method described above, 
killed spirit instead of raw spirit being used for the 
soldering operation after the metal has been cleaned. 

Salmon Fishing Kod.— For making a fishing rod for 
Falmon, procure a piece of greenheart 3 ft. 9 m. lone by 
tin sauare for thebutt and apiece of walnut lit. Bin. long 
hv i*in sauare for the handle. For the middle part use 
a piece 'of greenheart 4ft. 8in. long by J in. square, and 
for the top joint use a piece of greenheart 3 ft. 3 m. long 
bv i in so uare, and a pieoeof lancewood 2 ft. long by » in . 
sauare' Asetof IJ-in. winch fittings and ai-m. and a|-in. 
ferrule' with counters will also be reauired. Take the 
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cleaned up with fine glasspaper and French polished. 
Now whip on a set of rings, using about four on the top, 
three on the middle, and two on the lower parts, placing 
them at proportionate distances apart. W hip on short 
lengths of binding below the ferrules and above the 
counters, also between the rings, whip on a suitable top 
ring, then give the bindings a couple of coats of shellac 
varnish, and when this is dry (the next day) give the rod 
a coat of copal varnish. The above lengths will make a 
rod about lift, long, but the lengths may be modified to 
suit requirements. 

Drains Choked by Grease.— One method of prevent- 
ing a scullery drain-pipe from being choked by grease is 
to fix a grease-intercepting trap into which the greasy 
water may flow ; such a trap, however, is found to be an 
abominable arrangement. The trap must not only be 
frequently cleaned out and the grease removed by 
hand, but the very objectionable smell that arises 
from the trap during the process of cleaning is most 
offensive, not only to the person who has to do the work, 
but to everyone who may be in the house or m the 
neighbourhood. A flush-out grease-trap is the best. To 
this trap is attached an automatic flushing cistern by 
which the cake of greasfe that forms on the surface of 
the water in the trap is broken up and driven through 
the drains in a solid or semi-solid state. 

Removing Cider Stains from Linen.— It the stains 
on the linen are purely organic stains from the 
cider, make a solution of chloride of lime, and in this 
steep the stained portions of the linen for from fifteen to 
thirty minutes, followed by thorough washing in several 
changes of clean water without soap. If the stains also 
contain iron, steep in a solution made by mixing 1 part 
of strong acetic acid with 10 parts of water. 
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Clockwork to Drive Fan. — Below are particulars 
of a clockwork motor required to drive a fan 10 in. rn 
diameter at a speed ot about 401) revolutions a minute. 
A barrel drum i In. i"n diameter grooved for a line and 
weight, and fitted with a main wheel ot seventy-two teeth, 
drives a pinion of twelveleaves mounted on an arbor with 
a wheelof seventy-twoteeth. Thisdrives anotherpinibn 
ot twelve leaves mouhted on the same arbor as a band 
wheel 10 in. in diameter driving the first 2-in. puUey. 'ihe 
!)-in. band wheel mounted with it then drives the 2-in. 
pulley on the fan shaft. The train is thus :— 1st, barrel for 
line, mam wheel 72; 2nd, wheel 72, pinion 12 s 3rd, band 
wheel 10 in. , pinion 12 ; 4th, wheel9in., pulley 2in.; andsth, 
fan pulley 2 in. This will give abotit 800 revolutions of 
the fan to 1 of the driving barrel, and for 400 revolu- 
tions a minute the barrel must turn once in two minutes, 
and will thus take 6 in. of line for every minute of run. 
For a run of one hour, the motor will want 30-ft. drop 
for a single line, 16-ft. drop for a double line, or 10 ft. for 
a triple line. The weight must be determined by trial, 
but would probably be 40 lb. on a single line, 84 lb. on a 
double, or 180 lb. on a triple line. 

Acetylene Generating Plant.— The accompanying 
illustration shows all the partS— generator, washer, and 
purifier— of a generating plant. The generator itself is 
shown on the left, and the gas coming away from the 
generator is shown passing to the washer. The latter 
IS merely an iron vessel of any form, and about three- 
fourths full ot water. The gas, as it comes over from the 
generator, escapes into the washer near the bottom 
about Sin. to 6 in. below the water-line (according to 
the pressure developed in the generator), and then 
bubbles up and is cleansed ot all impurities that are 
susceptible to water treatment. With many generators 
the washing arrangement is part of the apparatus, and 
not a separate vessel as here shown. The water in the 
washer must be changed once or twice a week. From 
the washer, the gas goes to the purifier (which also dries 
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Acetylene Generating Plant. 

the gas). This appliance is usei for the purpose of rid- 
ding the gas ot two impurities that are not susceptible 
to water treatment. The commonest purifying material . 
is chloride of lime (bleaching powder), which is mixed 
with a little ordinary \inslaked lime. The lime is then 
put loosely in muslin bags, and laid on trays in a vessel, 
so that the gas must filter through the lime. A material 
now largely used lor purification is'Puratylene, which 
is composed of the same mixture of lime formed into 
porous lumps.' No bags or trays are needed, but only a 
tall iron or zinc keg, in which a space is left at the top 
and bottom, as shown in the illustration. Prom the 
purifier, the gas goes to the house; but at the com- 
mencement of the house service (assuming that this is 
the lowest point) is a small cock, which is placed there 
for the purpose ot discharging any condensed water that 
may collect at this lowest point ot the service. The 
generator presumably includes a gas-holder ; if not, the 
best position for the gas-holder is between the washer 
and the purifier. 

Chrome Red,— Chrome red, a pigment also known 
commercially as Derby red, mock vermilion, and Persian 
red, is a basic chromate of lead made in a variety of shades 
from pale orange to deep scarlet red. The following is 
the method of manufacture on a large scale. For orange 
chrome, take 2521b. of leadaeetate or nitrate, .88 lb. ot 
bichromate of potash or soda, and 23 lb. of sodium 
hydrate or caustic soda (77 per cent.). The bichromate 
and caustic soda are dissolved separately in large lead- 
lined vats. The lead acetate is also dissolved in a large 
precipitating tank which has large revolving wood 
paddles driven by steam power. The greater the volume 
of water the finer the results. The bichromate solution 
is then run steadily into the precipitating tank'on the 
lead solution whilst being agitated with the paddles, the 
result being the formatibn of yellow chromate of lead 
(chrome yellow), which rapidly precipitates. The clear 
water is then run or syphoned off, and the caustic solu- 
tion run into the yellow. The mixture is now boiled by 
means of a steam jet and thoroughly agitated until the 
desired depth ot colour is obtained ; the mixture is then 
allowed to cool down and settle, the top water is run off. 



and the colour is washed repeatedly with cold water and 
again allowed to settle, when it is strained upon filter 
cloths, pressed and dried ready for use. Chrome reds 
may be modified somewhat by altering the proportions 
of the "bichromate and alkali and the time of boiling. 
The larger the quantity of alkali added the deeper the 
resulting red, as may be observed by the following 
table. 



IngredieMs. 


Orange,. 


Sca/flit. 


Deep. 


Lead acetate or nitrate 

Bichromate of potash or soda .. 
Caustic soda or sodium hydrate 


li 

4 
1 


11 

4 
li 


20 
10 
3 



The essential feature in the preparation of chrome reds 
IS the finish or washing of the colour after boiling; all 
traces of alkaline matter should be carefully removed 
by washing, otherwise the durability of the pigment 
will be affected. Chrome reds are good bodied pigments 
of exceptional covering power and brilliancy, and are 
durable under ordinary circumstances. , But when sub- 
mitted to sulphurous gases they turn black owing to 
black sulphide of lead being formed. They should hot 
be compounded with pigments containing sulphur, such 
as ultramarine, oxides, and cadmium yellow, which have 
an eflectslmilartothat of sulphurous gases. The purity of 
chrome reds may easily be determined, as pure reds are 
completely soluble by boiling in strong hydrochloric 
acid, any residue being the adulterant. 

Concrete Roof with Skylight.— The accompanying 
illustration shows construction ot a concrete roof con- 
taining a skylight. The main difficulty is to keep the root 
" drop-dry," and the only really efficient method is to 
cover the concrete with a j-ln. layer of asphalt (the best 




Constructing Concrete Boof with Skylight. 

that can be purchased) turned up all round the frnme 
of the Skylight. Detailed description need not here 
be given of the remainder ot the materials and method 
of construction, as the drawing herewith is self- 
explanatory. 

Copal Varnish.— Copal varnish derives its name from 
the gum copal, a hard lustrous gum found principally 
on the West Coast of Africa, in the Sierra Leone district. 
Gum copal is a fossil gum, and is foundat varying depths 
in the soil, from which the gum is dug out by the 
natives ; traders buy the gum and export it to various 
countries for the preparation of varnish. The best hard 
copal varnishes (the hardest, most lustrous, and most 
durable varnishes) are prepared from West Afi-ioa copal 
gum ; by careful selection of the gum very pale varnishes 
that are suitable tor all classes of decoration, both 
interior and exterior, coach painting, sign and carriage 
decoration and painting, can be produced. Copal 
varnishes are prepared by fusing the gum and afterwards 
adding clarified linseed oil and turpentine; driers, such 
as litharge, acetate ot lead, and manganese, are also 
added. Varnish is tested for paleness by placing, in a 
thin glass vial, a small quantity of varnish and com- 
paring it with any standard sample by holding both 
samples up to the light. In order to test the varnish for 
wear ahd durability, apply two coats of varnish to two 

gieces of newly planed wood, which should be perfectly 
ry and be carefully glasspapered ; one piece ot wood 
should be coated with the standard sample, and the other 
piece with the varnish that is to be tested. Place both 
pieces ot wood in an exposed exterior situation, and note 
trom time to time the appearance of the work ; that 
piece which loses its brilliance and cracks in the shoi;test 
time has been boated with the inferior varnish. 
Another simple test is to re-varnish any suitable surface 
with the suspected sample, and when the varnish is 
thoroughly dry, rub it bi'lskly with the finger; if the 
new varnish crumbles up quickly, it evidently contains 
an inferior gum or most probably a large proportion ot 
resin. A good copal varnish cannot be removed in this 
way unless, of course, exceptionally hard friction is 
employed. 
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Cbemlcal Fire Extinguisher.— Wheu tbe sulphuric 
acid fi'om the bottle in a fli-e extinguisher is brought 
into contact, by breakage, with the surrounding alka- 
line water, the acid immediately acts upon the carbonate 
or. soda, liberating carbonic acid, and forming sulphate 
of soda. With carbonate of soda, the following reaction 
occurs : — 

Na^sCOs + H2SO4 = NasSOj + COa + H2O. 

Carbonate Sulphuric Sodium Oarbonio Water. 

o/Soila Acid Sulphate A'cid 

But with bicarbonate of soda, one eiiuivalent of sul- 
phuric acid produces double the quantity of oarbonio 
acid ; thus : 

aNaHCOs + H2SO4 = ]sraaS04 + 2CO2 + 2H2O. 
Sodium Sulphuric Sodium Carbonic Water. 

JSicartoiiate Aoid Sulphate Acid 

Carbonic acid is a gas at ordinary temperature, and is 
only held in solution in the water in the cylinder by 
great pressure ; as soon as the Talve is open, carbonic 
acid escapes, and forces the water out in a continuous 
stream till the cylinder is empty, and the pressure is 
relieved. The water contains both sulphate of soda and 
carbonic acid, and is very much better than ordinary 
water tor putting out a fire, carbonic acid especially 
being a non-supporter of combustion. No other acids 
are used, simply because sulphuric acid is the cheapest 
acid, and weight for weight is more powerful than any 
other commercial acid. Hydrochloric acid could be 
used, but would not be found so economical as sulphuric 
acid. 

Putting Rubber Tyres on Carriage Wheels In 

putting rubber tyres on carriage wheels, the rutber at 
the joint is not spliced, but it Is simply butted to- 
gether. Measure round the wheel to determine the 
length of. rubber required, but out off a few inches 
longer so as to be on the safe side ; it can easily be cut 
off to the right length when the wheel is finished. 
For putting on rubber tyres a wired-on tyre is best ; it 
requires neither cement nor a machine for fixing on the 
wheel. The illustration shows a section of a wired-on 
tyre. To put the tyre on, take two wires and screw the 
ends to suit the nuts; place the two ends level and 




Section of Wired-on Tyre for carriage Wheel. 



fasten up in the vice; then, with a tape or wax-line, 
measure round the wheel; allow Jin. more than the cir- 
cumference, and mark off the two wires to the length 
obtained (not cut off). Now cut off the rubber, and, as 
it has to be out off so much longer to allow for com- 
pression, the rule is as follows. After getting the cir- 
cumference of the wheel, allow liin. for every foot in 
length. Thread the wires through the rubber, and when 
the screwed ends are projecting about 3 in., fasten a 
small clamp on each wire to prevent them slipping back. 
Now take the wires at the other end of the rubber, 
fasten them in the vice, and pull the rubber well back 
until the end is beyond the marks that were made at the 
commencement. Fix two small cramps to keep the 
rubber in position, cut off at the marks, and screw the 
ends to fit the nuts. Now circle the tyre, place the 
screwed ends of the wire together, and fasten them by 
the nuts; when screwed up tight, take off the clamps 
and let the rubber come together; put the rubber on 
the wheel as far as possible, and hold in position by 
clips. To get into the channel the remainder of the 
tyre, work it over with a lever, gradually working all 
round and hammering down with a rubber mallet until 
the rubber is in position. 

Finishing Cases of American Pianos.— High-grade 
American pianos are mostly of massive build, and are 
finished in a manner very different from that 
usual on English goods. The latter are of French- 
polish finish, whilst the Americans build up the 
surface with varnish ; and in this matter it is interest- 
ing to note that the varuisher has high-grade goods on 
his hands for nearly three months, varnishing and dry- 
ing, re-varnishing and re-drying, till a surface is built 
up that will stand scouring with pumice powder, 
each application of varnish being allowed to stand 
several days before the nex,t is applied. The operations 
of varnishing, drying, and smootiiin^ down are carried 
on in order until a perfect gloss is gained and the grain 
of the wood reflects all its beauty. It is also interesting 
to note that even on some expensive instruments choice 
veneers are seldom nsed, the finishers being thoroughly 
expert at closely imitating Nature's handiwork. The 
figure is gained for the most part by mechanical means. 



such as soft leather graining rollers, thus ensuring 
greater uniformity of figure and colour. Bach part of 
a piano is thus varnished at least six times and placed 
in a warm drying-room, the surface each time being 
smoothed and dulled down, till the last or " flowing " 
coat is applied, for which purpose the finest badger-hair 
brushes are used. This gives a level, bright finish 
somewhat similar to that seen on best carriage work. 
Toning down is effected by rubbing with finest possible 
gradepumieepowder and rottenstone, finishing off with 
the workman's bare hand, which imparts a better finish 
than cloth. Finally the lustre is brought to a high 
degree of perfection by rubbing with piino oil cleared 
out with alcohol. The composition of the varnish differs 
very much from that used by French polishers, being 
very elastic, yet tough enough to withstand the grlnd- 
ing-down process ; consequently, 'the varnish cannot be 
satisfactorily made on a small scale. Another charac- 
teristic of American instruments is the frequency with 
which one meets dull panels, which considerably en- 
hance the beauty of the bright portions. Unfortun- 
ately, in large towns with sulphur-laden atmospheres, 
these varnish-finish goods soon bloom or acquire a 
smoky appearance unless often rubbed up j and as con- 
stant rubbing by dry dusters eventually produces a 
scratched appearance, the better plan is to freshen up 
occasionally with piano oil. For this, mix sweet oil and 
turpentine in equal parts ; but before using it, every 
particle of dust or dirt should be removed. A lump of 
common washing soda the size of a walnut should be 
dissolved in 2qt. of rainwater, and the case washed 
down with this, using a soft chamois leather. Eub on 
a little of the piano oil, using wadding, and wipe off with 
soiii rag, and then wipe with another piece of soft rag or 
old silk handkerchief with a few drops of alcohol sprinkled 
on its face, and well pressed in. Vapour lip to a fine 
polish by applying very lightly at first, and working 
always in a straight direction. 

Removing Fired Box of Axle Arm.— To retnove from 
an axle arm a box that has fired, take the other wheel 
off the axle and then remove the axle from the carriage. 
It is necessary to unscrew the front cap of the box that 
has fired, and to stand the axle on its end and fill up the 
front end of the box with oil. Then screw on the cap to 
prevent the oil running out, hold the box over a fire and 






Wrench for Removing Fired Box of Axle Arm. 

heat it until it can be barely touched without burning 
the hand. Fix the axle end upwards in a strong vice, 
fasten a wrench as in the illustration on the box and try 
to turn it round on the axle arm. It it will not move, 
mix some paraffin with the other oil and repeat the 
process. When the box moves on the arm, fix the axle 
horizontal in the vice, and whilst turning the box round 
get an assistant to give some blows on the back of the 
box, using for this purpose a piece o^ hard wood and a 
small sledge hammer, and so drive the box off the arm. 
If it will not come off with this treatment, then the only 
remedy is to smash the box, and, if- the arm is not cat 
too badly, have a fresh box fitted on. The wrench men- 
tioned should be fixed on the box so that the webs are 
close to the bolts. 

Door Knocker Electric Bell Push.— A novelty in 
electric bell push design is one in which the knocker and 
bell work simultaneously. The device can be easily 
made by connecting the bolts at top and bottom, which 
come through the door from the knocker and pad, 
separately to the bell wires. If the handle happens to 
be connected with the pad through a metallic base, the 
latter will have to be drilled through and a metal pad 
inserted and insulated from the base by a wooden or 
vulcanite washer, but connected on the inside with the 
lower wire. A small spring will be required under the 
upper portion of the handle to keep it off the pad when 
not in use. The circuit then will be completed only 
when the knocker strikes. 

, Finishing Boot Waists.— There is no practicable 
method of finishing the soles of the insteps of 
boots with a bright-finished black that may be applied 
with a brush and will dry quickly. The quickest 
method is by a power-driven burnisher, and the 
next in speed is hand burnishing. This is after 
the burnishing ink has been applied and allowed 
to get all but dry. Hold the toe between the knees 
with' the heel against the chest quite firm, and 

Eress hard while rubbing up and down with a two-handled 
urnisher. Then put on a little fake, made by meltin" 
hard heelball and a little white glazing ball in miner^ 
naphtha, in a slow heat away from any flame, and when 
nearly dry polish off with a dry, soft cloth. 



132 



Cyclopaedia of Mechanics. 



Simple Cburn.— The household churn illustrated hy 
Fig. 1 will make i lb. of hutter at a time, taking for 
the operation ten minutes. In cold weather the time is 
slightly longer, but if the cream is warmed, slightly less. 
It has stood the test of experience in all weathers and 
climates. The container is an ordinary preserved-plum 
jar about 6iiu. by 3iin. ; of course, any vessel of similar 
size may be used, and eai-thenware or tin might be em- 
ployed, btit a glass bottle is much the best, as the pro- 
cess may be watched. The bottom portion, of the dasher 
(below the collar) should be groored out to fit the dasher 
blades, i in. deep ; the grooves should be a fit with the 
dasher blades, so that when wetted and swelled they 
are fixed tight. When the dasher is ready, slip the con- 
tainer cover dn from the bottom (the hole in the cover 
is Jin.), slide the daslier blades into their grooves, aijd 
drop the whole into water for an hour, when the blades 
will be found quite tight. The base A is 1ft. long, 6iin. 
wide, and lln. thick, with a l-In. projecting ring 3iin. 
internal diameter (see Fig. 2). The top fastener B (Fig. 1) 
and cover fastener (see Figs. 3 and i) are I in. thick. 
The standards D (Fig. 1) are lin. in diameter and 1ft. 
long, exclusive of 1-ih. ends J in. in diameter, with a hole 
in the centre of each for pins B, and others in |-in. ends 
for the pins ]?. These pins are made from JHo. 16 B.W.G. 
brass-wire, Sin.long, exclusive of the head. Fifj. 5 shows 
a plan and section of the container cover. It is 1 in. 
thick and 5 in. in outer diameter, with a i-in. groove, i in. 



to the distances likely to be used; the latter, however, 
is not usual. The second line shows the proportions at 
these distances. The lines below show the exposure at 
any other greater distance when the exposure is one 
second at any point. Multiples of these may, of course, 
be used if desired. 
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Vermilionette and Vermilion.— Vermilionette (also 
knowii as mock verrnilion, signal red, and royal red) is 
prepared from aniline dyes, eosine being the principal 
agent. The shades of colour in general use vary from a 
pale pink to a deep scarlet. These colours are struck or 
tinted on barytes and orange lead in variable propor- 
tions, the precipitating agent being lead acetate or 
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Simple Chum. 
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■from the edge, and a central 4-in. hole. The dasher has 
three blades, Hin. wide, 4 in. maximum and Sin. mini- 
mum length, and j-in. holes. Fig. 8 shows the shape of 
one of the blades. The centre spindle is 1 in. in diameter 
at the top, with a l-in. pin 1 in. -long, the diameter of the 
spindle being reduced to fin. for the blades. The collar 
G (Fig. 1) is lin. thick and liin. in diameter. To use the 
machine. Slip the container into the bottom ring (see 
Fig. 2) , fill it three-CLuarters full with cream, put in the 
dasher, fix the cover on the bottle, slide the oov^r fas- 
tener on from the top, and fix it hard down on the cover 
by the two pins, which should fit tight into the holes in 
the standard just level with the top of the cover. Now 
slide on the top fastener and fix it similarly with two 

Eins, fasten the churn by a cramp to a table top, take 
alf a dozen turns with string round the dasher stem 
above the collar, and pull it sharply tti and fro. To 
prevent losing the pins, they should be fastened to the 
standards by small staples and strings. When not in 
use, always keep the container full of clean water, with 
the dasher in position. The woodwork should be made 
of teak, which will stand the wetting and drying, and 
does hot taint the butter. 

Proportionate Exposures for Fbotographlc Prints 
on Bromide Paper.— The statement that the "in- 
tensity of light varies inversely as the sctuare of the 
distance" indicates the proportionate intensities 
of light at different distances, and the exposures 
will be in direct proportion to these intensities, all other 
factors remaining constant. In the next column of this 
page appears a reliable table showing the exposure 
needed at any distance, provided the exposure at some 
other distance is known. The figures in the top line 
may be taken either as inches or as feet, according 



nitrate, the depth of colour depending on the quantity 
of eosine that has been used. Some makers use alu- 
minium sulphate, instead of lead v acetate or nitrate, 
but the resulting colours are less permanent and less 
brilliant. Vermilionettes are much used by coach 
painters for the stringing or lining of vehicles; but 
these colours are not recommended in cases where 
permanency is required, as the tints fade after a few 
mouths' exposure, especially when subjected to strong 
light such as the svm's rays. The durability of these 
colours may, however, be somewhat lengthened by coat- 
ing them with a hard drying varnish. Vermilionettes 
are in no respect comparable as regards permanency, 
with pure vermilion ; vermilionettes may be easily dis- 
tinguished from vermilion by mixing a small quantity 
of the suspected colour with water, and rubbing the 
mixture on the finger-nail; should any stain be left on 
the nail after the colour has been removed, the paint is 
vermilionette. Heat also destroys vermilionette, -and 
when mixed with water, it exhibits a peculiar fluores- 
cence ; this fluorescence is also noticeable in the water 
that is placed in the package in which the paint is 
stored as an oil paint in paste fox'm. All these tests 
for determining the adulteration of vermilion with ver- 
milionettes are simple and accurate. Madderreds, which 
are less costly than vermilion, are now finding favour 
among coach painters and decorators, owing to the 
brilliancy, permanent shades, and density of colour of 
these reds. The pigments are prepared in a variety of ' 
shades, some of which resemble vermilion in appearance, 
and possess even greater covering powers. Many of the 
large railway companies and fire brigades are adopting 
these colours in preference to vermilion. Other notes 
on vermilion, its use and its liability to darken, are 
given in Series IL, p. 228. 
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Ignition for Bicycle Petrol Motors.— Ignition by 
incandescent tube on a bicycle petrol motor is out of the 
question. Tlie dvawbaelis of tube ignition are nuraei-ous, 
two prominent faults being inability to keep the tube 
at the proper heat, largely due to the excessiTe Tibra- 
tion J and misfiring, due to the high speed (about 2,000 
revolutions a minute) at which these motors have 
to run to develop their power. Electric Ignition is 
therefore imperative. There are two electric ignition 
systems; one with coil and aeouraulator or battery, the' 
other being magneto Ignition. The magneto system is 
undoubtedly the better, there being no wires to short- 
circuit, and no coll or accumulator being needed, there- 
fore there are no troubles about charging accumulators, 
etc. There may be a few more wearing parts, but three- 
fourths the troubles usual to the coil ignition are swept 
away by using magneto ignition. This ignition cannot 
be adapted to any existing cycle motor; this is the 
reason the coil ignition is at present so largely employed, 
as it can be used with any type of motor, whereas mag- 
neto machine and motor have to be built together \>y 
the manufacturer. 

Fixing High Flagstaff.— A method of fixing a high 
flagstaff is explained below. The depth and diameter 
of the hole will vary with the nature of the soil. Get the 
trunk of a young elm tree about 1 ft. 6 In. in diameter, 
and a few inches longer than the hole is deep when the 
bottom layer of concrete has been put in, and make two 
saw-cuts down the middle, about ift. long, and say 2 in. 
less apart than the diameter of the flagstafi. The middle 



It the tool is not stationary but revolving in the lathe. 
It should be revolved as slowly as possible, and the 
polishing done by means of tripoli. If the prism is verj 
badly scratched and defaced, it should be ground up 
with fine emery on a special tool. But this should not 
be attempted by an unskilful operator, unless the prism 
is of little value, because it is almost sure to have 
Its shape altered, and be spoilt. 

Cigarette Case.— The cigarette case shown by Figs. 1 
and 2 is intended to be worked in copper, about No. 21 or 
No. 22 B.W.G. The edges of the two halves are hammered 
up first, the projecting rims being put on afterwards. A 
good effect is obtained on the surface of the copper by 
hammering it well with the ball pene of a small hammer 
before raising the edges. The metal must be constantly 
annealed during the Tatter process, and if the hammer- 
ing is done slowly and carefully no great difficulty will 
be found. Each rim must be cut out in one piece, 
trimmed to fit ilush with the inside of the hammered 
edge, and then neatly soldered or brazed on. The hinges 
can be obtained from the pieces cut out in making these 
rims. They should be made as fine as possible with 
straps as shown in Pig. 1, and a piece of steel piano wire 
makes good pins for them. The straps of the hinges 
are held by brass wire rivets worked up to a head on 
the outside (see Pig. 2) and countersunk inside. "Where 
the hinges go, the projecting rim is cut away. The 
catch fastening the case can be made so that the tongue 
snaps over a small stop, or the tongue may simply 
hold the two halves together by friction. It should be 
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piece will then have to be cut out, and the best way to 
do this is by means of a red-hot wire. Then axe or saw 
the bottom end of the flagstaff down to fit tight in the 
trunk, and secure it in place by three bolts as shown in 
the accompanying illustration, placing washers under 
the heads and the nuts. The bottom end of the trunk 
should be cut level, so as to sit flat on the concrete, and 
the top end should be bevelled towards the outside to let 
the rain run off. 

Repolishing Prisms.— A Mchol prism Isi finally pol- 
ished on dry paper, whichisless liable to round the edges 
than cloth or silk. Stick cartridge paper on a flat surface 
plate, or on a flat chuck which maybe revolved on a lathe. 
Mix' together a teaspoonful of starch and a little cold 
water to a consistency rather thicker than that of cream ; 
on this pour boiling water, and stir quickly ; then rub a 
little over the centre of either surface, lay thepaper on, 
and press down with another flat surface, when dry, 
rub a little rouge on with a piece of tissue paper, rubbing 
as much off as possible. Then proceed to polish. Give 
five or six rubs from left to right In a circular direction, 
and then five or six from right to left. It is most im- 
portant to keep changing the direction of the sweep. 



riveted on in either case. To keep the cigarettes in 
place, small steeleyes made from wire are soldered inside 
each half and a piece of round cottou-oovered elastic is 
stretched across with a knot at each end. The case 
can be lined with thin black leather or may be left 
quite plain, as preferred. Por cleaning the metal after 
the case is finished, an old tooth-brush and some scour- 
ing soap will be found effective, as by this means every 
corner can be reached. The initial of the owner's name 
can be embossed on one side of the ease, and should be 
done on a pitch block in the ordinar.v way before the 
rims are fastened on. Suitable measurements for a 
case to hold twelve ordinary cigarettes are 2} in. by 
lis in. by VVii- inside. 

"Slap Bangs."— By " slap bangs " is meant the small 
packets which explode when thrown violently on the 
pavement. These may be made by mixing carefully 
with the hands 1 part of powdered sulphur or fiowers of 
sulphur with 4i parts of chlorate of potash. About half a 
teaspoonful of this mixture is placed in each tissue paper 
andscrewed Up. A finer " bang " is produced with a few 
grains of fulminate of silver, but this is much more 
expensive. 
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Putting on the Chain of a Lever Watch,— Here are 

hints as to the manner in which the chain is put on an 
English leYer wateli. Put in all the tram wheels, etc., in- 
cluding the third wheel. Turn the fusee i-ound until the 
fastening for the chain hook is against the edge of the 
moTement. Turn the ban'el round until the hook hole 
is outside. Hold the movement in a Tertical position . 
with the fusee uppermost, and drop the chain (the 
barrel hook being first) through the place the chain 
must occupy; then hook the barrel hook in the barrel, 
aad, placing a key upon the bari-el arbor square, wind 
the chain upon the barrel, guiding the chain with the 
finger tip of the hand that holds the movement, and 
hook the fusee end into the fusee. Place the barrel 
ratchet on, and " set up " the mainspring about half a 
turn ; the chain will then be tight, and all wound upon 
the bai-rel except about a Quarter turn on the fusee. 
Now place a key on the fusee square and wind the watch 
up i this transfers the chain from the barrel to the fusee. 
See, while winding, that the chain does not drag side- 
ways, or it will be pulled out of the fusee grooves. 

Converting Cycle Petrol Motor into Free Engine.— 

Below are hints, accompanied by diagrams, on fitting the 
drivingwheelof amotorbicyoleto the'shaft of a motor 
in such a manner that it could be thrown out of gear 
when desired, which would be of great advantage when 
coasting. If the motor is not built with a free engine 
clutch, the only means of , converting it into ia free 
engine is to use a jockey atta6hment (shown in plan 
and elevation afFigs. 1 and 2), which must operate on 
the driving ;belt between the engine pulley and 



these bellows being primarily to transmit power rather 
than to emit a tone or note. Some instruments are fur-, 
nlshed with reeds as an accompaniment to the notea 
given by the piano. These reeds should always be in 
unison, the piano being tuned to the attacTiment, and 
they can be played at the discretion of the operator, 
the connection being made by simply drawing out a stop 
knob, which thus connects an extra set of pallets, these 
working simultaneously with those which operate the 
piano keys. The striking movement can be gained either 
by a lever affixed to each small bellows, or by plunfrers 
(round rods) similar to those used in American organs. 

Field-gate Construction.— The ordinary field gate, as 
a rule, is put together in the rough. The rails (shivers) 
are not tenoned, and the mortises are so marked off 
and made in the hanging and swinging stiles that 
the rails, when insei-ted, show them to be spaced as in 
Pig. 1. It will be noticed that the gate Is so hung ti> 
the hanging post H that the swinging stile beats against 
the beating post P. The top and bottom mortises m the 
hanging stile go right through, but the other three 
mortises go only about halfway in the stile, this being 
the stronger method. All the mortises in the swinging 
stile go through. The hanging stile is placed flat on the 
bench against a stop. Tbe rails are now driven with a. 
heavy hammer snugly into the moi-tises, the top and 
bottom rails being wedged as at W and pinned as shown. 
The swinging stfle is next driven on and each rail is 
wedged, and the top and bottom rails are pinned, the 
rail ends and wedges being then sawn off fair with the 
stile. The long brace B (Fig, 1) is now placed in position 
and lined off on the hanging stile. ,Tvvo saw-kerfs are 
made in the lines, and the part between them is removed 
with a mallet and chisel to a depth sufficient to allow the 
brace to lie flat on the rails. The short brace is shoed 
against the hanging stile, and both of the braces are 




Converting Cycle Motor tato Free Engine. 

driving rim on the wheel. But the use of a jockey 
pulley is not recommended at all, as it has the 
following disadvantages, (a) Reduction of horse-power 
of motor ;. (!)) wear of engine pulley and belt when the 
belt is slack and the engine ia running free. The jockey 
attachment is operated either by raising or depressing 
the jockey wheel A by means of a rod attached to B. By 
this means the belt can be either tightened or slackened. 
When the belt is slack the engine is free, and when the 
belt is tight the engine is in gear. By far the best 
method for coasting, etc'., is to use an exhaust valve 
lifter; this releases the compression, cools the cylinder 
by drawing cold air into it, and prevents waste of petrol 
through tbe inlet valve. Exhaust lifters are generally 
operated by a Bowden wire. 

Heobanical Pianoforte Flayers.— The main features 
of mechanical piano players are alike, but they vary In 
details. There are main bellows and small bellows, 
one for each note. The pianista music folds up like a 
book; in the pianola and most up-to-date meonanioal 
players the music sheets are on revolving rollers. 
The mechanical, principle of the pianola is pneumatic. 
As the opei-ator works the foot pedals, the music sheet 
on one roUpr is unwound and winds itself over another 
roller. In its passage the music sheet travels over a 
cavity box with small apertures, one to each note, the 
air passes through the perforations in the music sheet 
which represent notes, and thus the air Releases the corre- 
sponding pallet. A set of small sensitive bellows operates 
the pallets thus released, this in turn operating the 
strlkingflnger situated Immediately over the piano key. 
There is one small bellows for each note, the object of 



Field Gate Construction. 

nailed to the rails with 2Mn. rosehead nails, and clinched. 
In some cases small bolts are used to secure the braces. 
Fig. 2 illustrates a method of securing the hanging H to 
the stile S. The hanging is slipped over the stile, and the 
bolt B passed through holes in the hanging, and secured 
with a nut, a hardwood wedge being driven in at W. 
The, usual length of this gate is from 7 ft. 6 in. to 8 ft. 
The hanging stile is 4 in. or H in. by 3 in., the swinging 
stile 2i in. by 3 in., the rails are i in. by IJ in., and the 
heights of the hanging and swinging stiles are 5 ft. and 
i ft. 3 in. respectively. 

Altering Hairspring of Geneva Watch. — Before 
altering the hairspring of a watch as a remedy for losing 
or gaining, make sure that tbe defect is not caused by 
some other fault. Hands that are too easy, or that touch 
the dial or the glass, make a watch lose. Or a sticky hair- 
spring, or one that is cramped up and touches something 
it should not, will make a watch gain. If none of these 
faults exists, to make the watch go slower the hairspring 
must be unpinned, let out a little, and re-pinned again. 
To make the watch go faster, the spring must be taken 
up a little shorter. After either operation the watch will 
be out of beat, and must be set in beat by turning the 
hairspring collet round on the balance, by inserting 
In the slit in the collet the thin blade of an oiler, and 
using It as a lever. To effect any of these alterations; 
the balance cock must be removed. But before removing' 
the balance cock the watch train must be stopped by 
wedging the third or fourth wheel. .Alterations of the 
hairspring require great care and much skill and prac- 
tice, and a novice who does not know how to remove a 
balance cock is advised not to touch a hairspring. 
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Formalin as Disinfectant.— The dlainfeotant for- 
maliu (formaldehyde, CHjO, in aqueous* solution) 
coagulates all albuminous matters, and it therefore 
destroys bacteria by chemical action; and also, by 
similar action, coagulates any material on which bac- 
teria would grow. Formalin is also a very -volatile 
substance, and penetrates every corner of a room. The 
disadvantEiges of formalin are that it is very pungent, 
rapidly attacking the mucous membrane, and hence 
cannot be breathed with impunity. Formalin is sold in 
solution in water, at a strength of 40 per cent. A room 
may be disinfected either by spraying from without or 
by placing several saucers filled with formalin in various 
parts of the room. > The room should be closed up until 
the formalin has passed away. 

Bamboo Worktable.— The frame of a worktable of 
IJ-in. bamboo should be dowelled up in the ordinary 
way as when making a best two-shelf table, except that 
the four second rails are lowered to within 5 in. of the 
bottom ones. A wood top is made of *-in. board, 2ft. by 
1ft. iin., and the stand is made in proportion, the legs 
being 2 ft. Sin. long and the rails 18 in. and 11 in. long. 
A wood bottom, also of 4in. board, is fitted for the box 
and secilred with 2-in. panel pins. The four panels which 
form the sides are of Japanese best lacquer, and are 
secured similarly. A frame of 1-in. bamboo is made for 
the lid A and mitred at the corners, and a lacquer panel 




vioUsly warmed. The japan is used either alone or 
mixed with whiting, plaster-of-Paris, cornflour, starch, 
and colour pigments, and forms the binder of most of 
the American paste grain fillers. 

Bodylns-up In French PollBliing.— Budying-up is the 

stage of Prench-pollshihg known as building up the 
surface of lac. This, on best work, is done by means of 
rubbers only, but on cheap work the process is hastened 
by the application of one or more coats of varpish, 
which should be a spirit varnish of shellac basis. On 
some goods a foundation is built up of grain filler, 
polish, or spirit varnish, and finished off exactly as a 
painter or decorator finishes off grained and best work, 
that is, by applying copal, hard oak, church oak, or car- 
riage varnish. These varnishes are applied by means of 
painter's hog-hair brushes, whereas spirit varnishes are 
best laid on by camel-hair brushes. 

Buckets on Felton Water Wheel.— On a Pelton 
water wheel the space between the buckets depends on 
their size and the quantity of water available. Ms. 1 
shows method of spacing, the dotted lines A and B being 
centre line of the .lets. The bucket C should be just com- 
mencing to take the water when the centre of the jet is 
striking the centre of bucket D. The second dotted line B 
shows a portion of the centre of a second jet if two jets 
are arranged for. Fig. 2 shows the face of an improved 
method of fixing the bilckets. E is the edge of the wheel 
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is fitted in and fixed. It Is then swung on two strong 
nails at the two back corners, and a wood stop keeps it 
from going in too tar. Another way to make the lid is 
to fit the panel without the frame, and hinge it on to the 
back long rail with brass butt hinges. The wood top is 
nailed to the legs, and three lacquer panels are fitted, 
the front being left open for the drawer-way. The drawer 
is made of f-in. baywood, dovetailed, and alacquerfaceis 
fixed on the front. Bearers are put lli for the drawer, 
and a lacquer panel 2ft. by 1ft. 4in. is fixed on the 
wood top. The drawer front, box lid, and the seven 
panels are all beaded with black cane, and a hooping of 
1-in. split bamboo is worked round the top. The box 
and inside of the lid ma,j', be lined with Japanese leather 
paper, velvet, or quilted satin. Fix brass drop handles 
on the drawer and a small knob on the box lid. Varnish 
the table with brown hard spirit varnish. 

Llqnld Grain Filler for Frenck FoUskers. — 

Primarily, the object of a grain filler is to fill up the 
pores of the wood, thus giving a solid foundation on 
which the lac solution or ^)olish is laid. The more solid 
this foundation the less will the wood absorb the liquid 
polish. Generally paste or putty fillers best fulfil this 
purpose; but on cheap work a liquid filler is occasionally 
used, simply because It requires the least amount of 
labour in its application. Low-grade resin varnish has 
also been tried, and is spread over the surface like paint,' 
one or more applications being given;, when dry, it is 
scraped off the surface by a cabinet-maker's steel 
scraper, under which the surplus resin flies off like dust. 
This leaves the pores or grain filled up with resin only. 
A tougher liquid filling closely resembling japanner's 
gold -size is made as follows. Jjinsced oil, Igal. ; 
sbellac, 12 oz.; litharge, burnt umber, red-lead, 8oz. of 
each ; and sugar of lead, 6 oz. Boil for four hours, or 
till everything is' dissolved, remove from the stove, and 
gradually add 1 gal. of turpentine which has been pre- 



brought to a sharp point ; on the side are fixed the 
single buckets p and G in alternate positions, the 
buckets on each side of the continuous dividing edge 
catching the water alternately , thus securing a steadier 
motion. With this improvement an efiiciency of'80 per 
cent, has been attained. The impulses are divided more 
regularly on the wheel, as each bucket passes the point 
of the nozzle and catches its portion of the water. In 
this type of wheel several jets may be used. The buckets 
P are shown in elevation, and the buckets G in section. 

Repolishlng Telescope Lenses.— Badly scratched 
telescope lenses should be replaced, as repolishlng is 
expensive. But if the lenses are small and Inexpensive, 
and not very badly defaced, proceed as follows. Get a 
boxwood chuck and some barrel pitch, Heat the latter 
over a spirit flame, and with it attach the lens to the 
chuck. The lens should be placed centrally on the 
chuck, and revolve quite truly in the lathe. ' It may be 
necessary to heat the lens gently with the spirit flame 
before it Is successfully mounted. Now get another 
block of wood and turn it flat on the face, and slightly 
larger than the lens to be polished. AfBx to the block, 
as already described, a layer of pitch about h in. thick, 
by heating it to the consistency of dough and working 
it with the finger. The lens being cool on its chuck, 
cover it with a fine spray of saliva, and press it circu- 
larly into the pitch of the tool. The pitch, being warm, 
will take the shape of the lens, and the saliva will pre- 
vent it sticking. With this tool the lens may be polished , 
using fine putty powder moistened with water, the lens 
being slowly and regularly revolved in the lathe, and 
the polisher being with a slightiy quicker motion re- 
volved in an opposite direction. Deep scratches cannot 
be obliterated by this method, but if there is only a 
little cloudiness over the surface of the lens, this is soon 
removed. There is always a risk of an unskilful operator 
ruining the lens by incorrectly manipulating the tool. 
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Cleaning Upholstered Furniture.— An excellent 
cleaner for furniture serges, taijestries, moquettes, and 
carriage cloths is spirit of wine 2 parts and amjnonia 
1 part, to be rubbed in rigorously with a swab of soft 
rags. For saddlebags and woollen velvets, aft«r heating 
the material, wipe over with water and oxgall in the pro- 
portion of one oxgall to a pail of water : feis will revive 
the colours wbnderfuUy., Silk velvets, plushes, satin 
hrocades, and silk tappstries cannot be successfully 
cleaned without being taken oft the furnitm-e. Wiping 
over with a swab moistened with henzine will revive the 
materials to some extent, hut great care is needed not to 
overdo it. Surface fetains can be removed by gently 
rubbing with one of the soft putty rubbers sold by 
stationers, or with fuUer's-earth made into a, thick paste 
and allowed to dry thoroughly on the fabric, and then 
brushed oil. Hair seating can be cleaned with parafttu 
and then rubbed over with black ink. 

Goat Chaise.— If the goat chaise (Figs. 1 and 2) isto be 
painted, construct it of whitewood, but walnut or 
birch, with ash mouldings, looks well it finished in the 
natural wood. For the body, get two pieces of wood 
Itt. long, 2in. wide, by lin. deep; plane them square 



pins. To carry the roof boards, four hoopstioks I in. 
wide by ilu. thick are let in flush with the top of the 
side, which is bevelled to the shape of the root, and for 
the covering J-in. pine should be used. Give it two 
coats of light lead colour, puttying all nail lioles after 
the first coat s then give it a coat of smudge paint, and 
when that is tacky, put on some moleskin, and sleek it 
down from the centre, turning it over the edge of the 
roof I in., and then tacking it down to keep it water- 
tight. Abeadjln.wideroundthebackandsldeswill hide 
the tacks. The wheels are 2ft. in diameter, the springs 
having one plate. The axle is S in. square, witli a washer 
and linch pin, and brass caps outside. When the iiead 
is flnished,_three small iron plates {Fig. 3) are fixed inside 
on the bottom, two near the front of the panel and one 
in the centre of the back ; they slip into sockets (Fig. 4) , 
and are fixed by a screw. 

Re- varnishing Tacky Seats.— For removing tacky 
varnish, mix thoroughly together eaual parts of spirit 
of turpentine and spirit of wine, adding a little eai-bo- 
nate of potash to unite the liquids. Pour a small 
quantity on a piece of felt or flannel, and rub briskly 
until the varnish is all removed. Then sponge down 
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and true on thj-ee edges, and get the bevel for the 
outside from Fig. 2. Then box out the top inner edges 
- 4 in. each, and put in: a board B (Pig. 2) crossways of the 
grain. This board Is compassed in 14 in. at the front 
(see .0, Fig. 1) . The rockers D are + in. thick, 5J in. at the 
bottom, and 4Jln. at the top, by 1ft. IJin. deep in a 
square line, and are boxed out on the back edge i:^ in. 
each way to take the heel panel )? (Fig. 2). The rockers , 
are iixed at the bottom with No. 10 1-in. screws, and the 
top panel G is lip. thick by 1ft. IJin. long on the bottom, 
and screwed on therocker lin. down, the screws being 
put in from the inside of the rocker. The seat.H (Fig. 2) 
is iin. thick, and is screwed und§r the side panel, and 
fitted between the rockers. Being included in the depth 
of the panels, it must be let in flush at the back ends. 
The back panel J is lOUn. deep in the centre by iiu. 
thick, and sliould be boxed into the end of the side panel 
i in. on by i in. deep, and fixed with J-in. brass panel pins. 
The mouldings round the body are lin. wide by iin. 
thick, mitred at the corners, and the front board is Tin. 
deep, and in two parts, so as to be bent to the sweep, 
the grain being perpendicular. The shafts are 1ft. 9 in. 
long by IJin. square, bent in one piece of wood from 
point to point, and ai-e fixed by screws to the panel, 
being supported by an iron stay. The head K (Figs. 1 
and 2) is portable, so as to have an open or a closed chaise. 
Theside pieces L (Fig. 1) are 1ft. 6in. long on the top by 
1ft. liin. on the bottom, and fin. thick, and can be 
framed together. The glass windows M are 11 in. deep by 
SJin. wide, and the moulding around them may be metal 
bead, with shanics soldered into the back. The corners 
being mitred together, the back panel should b? boxed 
into the side panels, and fixed with li-in. brass panel 



well with soap and water. Before , re-varnishing the 
work, allow it ample time to dry. Then apply a coat of 
glue size, which should also be allowed to dry. The work 
is then ready for varnishing. If the seats are interior 
fixtures they should be given two coats of hard church 
oak varnish, or a varnish made by mixing 1 part gold 
size with 7 parts of inside oak varnish, buffer exterior 
use a more durable varnish will be required. Carri.ige 
or copal varnish will be most suitable, and should be 
™}?®°- .7?^^^ about 1 part gold-size to 7 parts varnish. 
Ohis will give to It good drying properties, and prevent 
stickiness. The above proportion of gold-size should not 
be exceeded, or otherwise the work will he liable to crack. 
Another essential feature of successful varnishing is tr 
apply it in a warm atmosphere, free from damp. Damp- 
ness in the air causes blooming and other evils. 

Sulphate of Iron.-Sulphate of iron usually is made 
from iron pyrites occurring largely in shales from the coal 
measures, and the shales are piled in large heaps and 
wa,tered from tim^ to time ; the iron pyrites is thus 
oxidised with the formation of sulphate of iron and free 
sulphuric acid. The water running from these heaps 
IS collected in tanl^s, and scrap iron is added ,to it to 
neutralise the free sulphuric acid ; it is then evaporated 
until, on coelmg, the sulphate of iron crystaUises out. 
bulphate of iron, or ferrous sulphate, occurs in pale 
green crystals, and may also be obtaine'd by dissolving 
scrap iron in dilute Sulphuric acid. It is used in dye- 
ing, ink-making, colour making, and in the manufacture 
of fuming or Nordhausen sulphuric acid. It is one of 
the cheapest chemicals in existence, but it is always a 
marketable commodity. 
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Use of Amertoan Wliitewood,— Amei-icau whltewood 
readily takes any kind of water or spirit stain, and a 
furtlier advantage is that it takes a good i?olish. 
Whether the wood is snitabie for furniture depen ds 
largely on the usage the furniture will have to bear, as 
the wood is easily dented when knocked bj^ any hard 
object. The more prominent or exposed portions of the 
furniture should be of a harder wood. The ample width 
and freedom from knots o£ American whitewood renders 
it particularly Maptable for furniture that Is not likely 
to be subject to hard wear, as from frequent removals ; 
but the wood is of plain figure, and on large surfaces 
has a rather tame appearance. 

Stresses and Scantlings for Roof Truss.— Fig. 1 
of the accompanying illustrations shows the frame dia- 
gram of a roof which is a tied collar beam truss. Fig. 2 
shows the stress diagram for vertical loading, which is the 
common method, the total load being takenat 4 o wt. per ft. 
sup. It is, however, more correct to take the wind as 
acting on one side only, as in Fig. 3, and then this gives 
thi-ee conditions of the truss— (1) Hxed both sides, (2) fixed 



piece of wood or bone until the stains disappear; then 
well rinse in clean cold water and hang the carpet up to 
dry. Or, instead of salts ot lemon, oxalic acid, followed 
by a very weak solution of chloride ot lime (bleaching 
powder), may be used; this is suitable tor very light 
coloured carpets. One of the best methods of reviving 
all-wool carpets is to wipe the surface with a large swab 
of soft cloths or with a very soft bristle brush, well 
charged with a solution made by dissolving an ox-gall in 
a pau of water. The ox-gall can be procured from a 
butcher's. Before using the solution the carpets should 
be well brushed or beaten. 

Determining Capacity of Cask.— To determine by 
measurement the capacity ot different sizes of casks, 
multiply the circumferences of the top, bottom, and 
belly ot the cask separately by 7 and divide by 22 to 
produce the outside diameter in each case. Then sub- 
tract double the thickness ot the stave to produce the 
inside diameter. Add the three reduced diameters 
together and divide by a to produce a mean diameter. 
Multiply the mean diameter by itself and the product by 
the height or length (inside measure) and divide by the 
factor 353, and the answer will be Imperial gallons. The 
length ot the two chimbs (that is the part projecting 
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only on side next wind, (3) fixed only on side opposite 
wind. The stress diagrams tor these three cases are 
shown in Figs. 4, 5, and 6. Taking the maximum stresses 
found under all conditions as in Fig. 7. and allowing 
14 cwt. per sq. in. compression on the timber, and 4 tons 
per sq. in. tension on the iron, the scantlings \iill be as 
marked in Fig. 7. 

Nut-bro-nm Oak Stain for Picture Frames.— 

The dark nut-brown oak stain used on picture frames 
may be made by dissolving one pennyworth ot bichro- 
mate of potash in 1 pt. of rainwater; then add as 
much Vandyke brown as will give the desired colour in 
two applications. The potash solution turns the wood 
darker without any colour pigment; this should be 
borne in mind, and experiment be made on any odd 
pieces of simiLir wood before the preparation is used on 
the finished article. Burnt brown umber also gives a 
useful shade, or, if desired, a portion ot each may be 
added to the potash. In application, the irood being 
quite clean, the stain is brushed on rather liberally, and 
then well rubbed in with rag; wipe off the sui^lus, and 
always finish in the direction ot the grain or long way 
of the wood. 




Removing Stains ftom Carpeta.~Stains of a rusty 
colour can be removed from a Wiltoc carpet in the 
fc^llowing way. Place a large dinner plate or tray under- 
neath the stained portion. Mix equal parts ot cfeam ot 
tartar and citric acid (this cin be bought ready mixed 
under the name of salts ot lemon), saturate the stained 
portion with hot water, and rub on the salts with a smooth 



beyond the head) and the thickness of both heads must 
be ascertained and deducted from the outside length, 
and advantage must be taken of any holes in the head or 
sides to procure these measurements, and if there is a 
hole in the bellied stave midway between the two ends, 
take the diagonal by means of a rod, measuring both 
ways, and set a mean between the two measurements in 
inches and tenths. Multiply the cube ot the mean 
diagonal by 3 and divide the product by 1,331; the 
answer will be the contents in imperial gallons. 

Making Manganese into Blocks.— Manganese for 
batteries is usually in the form of small granules. If 
required, the manganese may be made into blocks by 
powdering and raixini it with a small quantity ot treacle, 
pressing in iron moulds, and then heating the moulds 
and contents in a furnace until all the volatile matter 
has passed off. This will leave the manganese cemented 
into blocks by carbon. Another method is to mix the 
manganese with 10 per cent, ot clay, make into a paste 
with water, mould, and burn in a furnace. 
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Colouring VaspUne Green. — The so-called aniline 
coluui's soluble in oils would be the most suitable ' 
for colouring vaseline green; these colours may be 
procured in all varieties; a green could be obtained 
either from gi-feen alone or by blending a blue and a 
yellow. The vaseline should be melted by gentle heat 
and a very little ot the colour stirred with it till 
thoroughly dissolved. Most of the colours are not 
destroyed by carbolic acid ; it is probable they will be 
improved, but this can be tried on a small scale first. 

Small Bir4cage.— Below is a description of a linnet 
cage simple to malie. It is 6|in. wide, IJin.' deep, and 
7}in. high, and can be made from deal or pine, the out- 
side being usually stained green. No dovetailing or 
rebating is required, all the joints being butt joints. 
ThetopandbottoraAareHn. thick, 6|ln. long, and ij in. 
wide i they are connected at the front by two pieces B, 
7iin. long, Jin. wide, and Jin. thick, and at the back by 
a piece C, which is, 74 in. long, i In. thick, and 6|in. wide. 
The side D is 3f in. wide, 3iin. deepi and i in. thick, and is 
fixed by tacks through the upright B and the back 0. 
The opposite side E (see i;igs. 1 and 2) is 3i}in. deep, and 
the front J? is 5fin. long, 3iin. deep, and Jin. thick. 



at the bottom, and liin. deep, plus about Ain. for the 
beading at the top. This is bent to shape (see Fig. 4),- 
the Ain. being bent round to take the thin wire M for 
fixing the pot to the cage. The piece for the front and 
the bottsm is shown in Fig. 6, and is bent across the 
dotted line, so that the part N is the bottom and O the 
front. It is 2}in. wide at the top, and IJln. wide at the 
dotted line, the, curved part being lin. deep, and the 
other part O to dotted line lA in. deep. It is soldered to the 
semicircular portion. A small pediment maj' be run round 
the top, and an ornamental beading round the bottom. 

material for Filling Deck Cracks.— For filling seams 
of decks there is nothing better than marine glue o£ good 
quality. Do not overheat it or use any grease in caulk- , 
ing the seams, or the glue will not adhere. 

Tobacco Manufacture. — Tobacco as imported is 
already cured, so that but little requires to be done to 
prepare it for use. Abroad, the plant is gathered and 
hung up in bunches in a large shed to dry. After drying 
to a certain extent, the, doors of the shed are opened 
during a damp day, so that the leaves become moist and 
can be handled without breaking. The bunches are then 
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Under the top A are fixed three strips G, Ain. deep by 
Jin. thicki Injbo which the wires are Hxed. The two side 
strips areSJin. long, and the front one 55 in. long. The 
seed trough is formed by fixing two -pieces the shape 
shown in Fig. 3. The bottom part H is Hin. wide, 3|in. 
long, and Ain. thick, and the front J lin. deep, 3Hn. 
long, and Ain. thick; both pieces are fixed by tacks 
through the back, the front, and the side. The wiring 
can be done before the strips 6 are inserted. The wires 
are fixed in the pieces G, and then let into holes drilled 
in the sides and the front. About 13 ft. of wire will be 
Bufiioient. Twenty-three pieces, 4^ in. long, should be 
cut and let into the pieces G, the sides D, and the front F, . 
for about -fjin., leaving about 3Hln. showing. All the 
front wires and eight at the left side, are of the same 
length (see Fig. 1); the .three centre ones are cut to 
suit. The door consists of two pieces, Ain. deep, 
iin. thick, and 34 in.- long, joined by wires, as shown 
in Fig. 2. All the wires for the door, excepting the two 
long ones shown, are about 3Jin. long. The others are 
longer, the right-hand one to form the hinge, and the left- 
hand one K to fasten the dooi-. Theperch, i in. wide, iin. 
thick, and 3J in. long, is fixed to the back and the front. 
No movable tray is shown, but this can be inserted if 
required. The water-pot is shown complete by Fig. 4, 
and is riiade of tin, the side L being cut to the shape 
shown in Fig. 5. This is 4|iu. wide at the top, 3|in. wide 



removed, piled in a pit, and allowed to ferment ; again 
opened out to the air to stop fermentation, and packed 
for export. On arrival in England, as the tobacco has 
becomp too dry to handle, it is datnped, and the stems 
and midribs are out out. The leaves are then pressed into 
a machine provided with a falling knife, and cut into 
shreds. The cut material may then be di-ied to some 
extent by placing in canvas 'bags and blowing cold air 
through it. Cphis is not always done, the tobacco being 
sold as it is, containing 20 per cent, or even 30 per cent, 
of moisture. Cake or plug tobacco is, ot course, pressed 
without cutting. Sometimes sugar is added, though this 
is believed to be illegal. Sailor^ sometimes make plug 
tobacco by moistening the leaves with rum to soften 
them and then wi-ap them up in a cloth, making a roll 
which is tapered at both ends. This roll Is' bound 
tightly with string, which is unwound and drawn tighter 
from time to time until the leaves are supposed to be 
properly cured j the roll is then cut up as required. It Is 
very 'good tobacco. Good tobacco leaf, on burning, 
yields a smoke which is free from the acridity usually 
found in the smoke from plants. It is mild and 
fragrant, and does not affect the lungs so much. Then, 
again, the nicotine which the ■ plant contains is vola- 
tilised, and in small quautity produces a soothing effect 
which cannot be got by the use of any other plant, with 
the exception of the harmful opium. 



Cyclopaedia of Mechanics^ 



139 



Fisherman's Box.— Very convenient dimensions for 
the watertight fishing box here described in detail 
would be length, 151n. ; width, 91n. ; and depth, 12 In. ; 
a box of this oize would be found to be falrjy comfort- 
able when used as a seat. The box may be made of pine 
full i in. thick, or of i-in. mahogany, which will clean up 
to 8 in. thick when finished. Prepare two pieces for the 
fi-ont and back 15 in. long by lain, wide, plane them up 
and square the ends, then work a rebate on the bottom 
edges and at the ends t^ in. deep and of a width equal to 
the thickness of the stuff. The ends are next prepared 
and cleaned up to 12 in. by SI in., and a rebate is worked 
on the bottom ed^e. Now cover the joints with some 
good glue, then nail the sides on to the ends with Jin. 
brads or panel pins. If the box is to be provided with a 
partition as shown by Pig. 1, grooves A in. deep should 
be worked at A before the box is nailed together. The 
joints are shown in the illustrations halt-lapped together, 
bat of course a better job would be made by dovetailing 
them. When the glue is thoroughly dry the nails are 
punched in below the level and the joints cleaned oil 



at the front, or a pair of hooks and staples may be used 
instead. The box can be either painted and varnished 
or polished, but if finished with French polish, it will be 
advisable to give a coat of copal or good caiTlage varnish 
to keep out the wet. Strap staples B (Fig. i) for screwing 
on the ends may be obtained from a harness-maker or an 
ironmonger, or a handle maybe fitted to the centre of 
the lid; but a handle is in the way when the box is used 
as a seat. 

Measurement of Stairs.— Measure stairs by the foot 
super, handrails by the foot run. The shape of stairs 
makes no difference in the measuring, but ft does in the 
pricing, all wreathed work being priced at four and a-half 
times straight work. Winders may be measured net or 
square ; whichever method is adopted should be stated in 
the description column. In order to measure net.add the 
width of the tread at the wide end to the width at the 
narrow end, and divide by 2 ; add to the product the 
height of the risers, and add 1 in. for nosing; multiply 
the sum by the length between the strings plus the 
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with the plane. A piece of stuff equal to the size of the 
top is next prepared and rebated A in. all round to fit in 
as shown at A in Figs. 2 and 3, then the edges are coated 
with glue and the lid is nailed on. The method of fitting 
the bottom into the rebates prepared in the sides 
and ends is shown at B (Figs. 2 and 3), and 
when this has been nailed in and the box is dry, 
the box may be cleaned off with the plane and 
sandpapered up. A marking gauge is now set to li in. and 
the line for the joint of the lid is scribed on as shown 
at A (Fig. 4), and the box may be out in two along 
this line with a fine-toothed tenon saw. In Figs. 2 and 3 
a rebated joint is shown between the lid and box at 
C, the object of this being to keep rain from penetrating ; 
but to fit the lid on in this manner it will be necessary 
to make the parts separate and fit them together. The 
partition dividing the body of the box at A (Fig. 1) 
may now be fixed and the lid, it desired, fitted with a 
tray and partitions for carrying fishing tackle. A use- 
ful arrangement for this is shown by Fig. o. The inside 
of the lid is fitted with a hinged flap which is shown in 
section at D (Figs. 2 and 3), and the space between this 
and the lid is divided into convenient compartments for 
hooks, lines, etc. Fig. 5 gives a view looking into the lid 
when open, and a portion of the flap is broken away at A 
to show some of the divisions B. 0, and D. The nap 
may be secured as ^hown at E with a turnbutton 
made out of a piece of J-in. brass plate secured with a 
round-headed Mo. wood screw. The lid can now be 
hungto the body of the box with a pair of 2-in. by S-in. 
brass butt hinges, and a strong lock can be fitted 



housings if close, out to out of cut strings, and multiply 
this by the number of steps and add one rise for the 
landing. In order to measure square, take the width of 
the winder at the widest end, add the rise plus lin. for 
nosing, and multiply by the length ; multiply this dimen- 
sion by the number of steps. It the risers are tongued, 
measure the tongues by the foot run, and describe as 
one edge or two edges, as the ease may be. If the treads 
are jointed and feather-tongued, describe them as such. 
For the strings, measure the length on the top edge with 
tape ; multiply by the breadth, describe the thickness, 
and state whether plain sunk, or double sunk and 
moulded, whether laminated, backed and staved, or 
built up ; state whether mitred to risers, whether glued, 
blocked and nailed, or screwed, and whether balusters 
are dovetailed; specify carriages by foot run. For tne 
handrails, measure the run on the back of the rail with 
tape, add iin. for housings if finishing in newel post or 
wall. Describe size and section, whether sunk for 
balusters or grooved for core. Fjuumerate the caps and 
handrail screws. 

Silicate of Soda,— Soluble silicate of soda is made ac- 
cording to one method by heating a mixture of 60 parts of 
white sand, 33 parts of soda ash, and 1 part of charcoal in 
a reverberatory furnace. The silicate also is produced 
by heating powdered flint with a concentrated solution of 
caustic soda under pressure. The second method produces 
a thick solution like syrup, and a similar solution is pre- 
; pared in the first method by boiling the melt with a little 
water, decanting the clear syrup. 
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StalQlng Glass Stained glass is produced by several 

methods. For ordinary stained glass, metallic oxides are 
added to the usual ingredients of white glass. Euhy 
glass is formed by the addition of oxide of copper, and 
heating the glass in a reducing atmosphere ; or it is pro- 
duced by the addition of finely divided gold. Oxide of 
copper is also used in the production of green glass, 
while amber-coloured glass is obtained by the help of 
antimoniate of lead. Another kind of stained glass is 
prepared by dipping a ball of pasty glass into a bath 
of molten coloured glass, and then blowing the two 
together; this kind of glass is known as flashed glass, 
all the colour being contained in a very thin tinted film 
spread on the surtaoe of white glass. Stained glass is 
also often produced (for artistic purposes) by painting 
fusible enamels on the surface of ordinary glass, and 
then burning in the colours in a mufde furnace ; stained 
glass windows are produced in this way. The ordinary 
coloured lacijuers may, of course, be used for staining 
glass, but they give a very poor and dull effect. 

Bamboo Clothes-airer. -The 'illustration shows a 

clothes-airer either for domestic or laundry use, its size 

being 6 ft. 6 in. by 3ft. Besides being lighter it is also not 

so unsightly as an airer made in wood. The two end 

~ pieces should be of 2-ln. bamboo, 3 ft. long, and the rails 

,arel in. thick by 6 ft. 6 in. long. The sketch shows tour 

• rails, though five or six need not be considered too many. 

Kacks are often made 10 ft. or 12 ft. in length, with but 



that the cutter may work plumb, this .leg being used as 
the cutting leg and filed to the shape of an inverted a ; 
the cutter should be the bare width of the stringing, 
which should in all cases fit tightly into, the grooves, but 
not so tightly as to chip the top edges and cause the work 
to lack a clean finish. The corners should be miti-edand 
the metal fit in the channels without buckling up- When 
inlaying wood, stringing is commonly practised in order , 
to clear the channels to such a depth that the inlay 
will stand slightly above the surrounding surface, so 
as to allow for cleaning off and glass papering, but this 
practice should be avoided as far as possible in the case 
of metals lest particles of metal should be forced Into the 
grain of the wood. Glue is generally used for securing 
the inlay in position ; a thick solution of shellac dis- 
solved In wood naphtha is c6nsidered by some workmen 
to be better than glue. Pine pins driven through the 
metal in a slanting direction afford greater security 
than glue or shellac if long lengths of metal are used ; 
pins are also preferable in the case of shields or centre- 
pieces. 

Improved Plumb-bob.— In the plumb-bob here illus- 
trated, the point of superiority is that there is no 
difaculty in keeping the string from getting entangled. 
The bob contains inside a small drum pivoted on a 
piece of fairly stout indiarubber cord. The string is 
wound roun'd this drum and passed through the plug on 
the top of the plumb-bob. The string is then knotted to 





Bamboo Clothes-airsr. 

three rails. Gtenerally, the longer the rails the less the 
number required. The rails should be plugged with wood 
about 6 in. and well glued in. The thicker pieces are 
bored about 2 in. from the ends, and equal spaces are 
allowed between the rails, the ends of which are rasped 
and tightly fitted into the holes. They are then glued 
in and cramped up with strings. Before removing the~ 
strings, the end pieces should be boredand countersunk 
for 3-iu. screws, which are driven into each end of the 
rails. The rack next requires plugging at the corners, and 
terminals should be put on'. Varnish well where the 
rails are let in to prevent any moisture from the clothes 

, softening the glue. A single pulley A and double pulley 
B are required, and can be bought at any ironmongery 
stores vary cheaply. Two Wt. 6-in. lengths of rope are 
cut off, the ends being tied to each corner of the rack 
and the remainder divided and attached as shown. To 

. find the joists in the ceiling fpr the pulleys, it will be 
necessary to examine the floor of the room above and 
measure from the wall. The ropes are then put through 
the pulleys arid bound together as shown with strong 
cord. When pulled up, the rack should be about 6 in. 
from the ceiling. It is kept up by the hand rope being 
wrapped round the cleat-hook, which may in most cases 
be screwed to the woodwork of the window framing. 

Inlaying Pewter and Copper In Oak.— Below are 
hints on inlaying pewter and copper in oak. If the 
inlaying takes the form of plain banding the metal 
should be bought ready cut; uniform width of the 
band is tlius assured, as the metal is cut by roller cutters 
in a machine. The channels for the reception of the 
metal should be of equal depth all through. The lines 
are cut with a tool resembling a joiner's cutting or mark- 
ing gauge, the space between the lines being cleared out 
with a router. Circular or semicircular grooves are cut 
with a strong pair of joiner's wing compasses, which can 
be secured by a set screw, one leg being bent in order 



Improved Plumb-bob. 

keep it from going right in. When in use, pull the 
string out and this will twist the' indiarubber ; then 
■ when released from the weight of the plumb-bob itself , the 
string will fly back into the inside and thus prevent 
entangling. The drum need only be of tinned iron, and 
the plug at the top should be screwed with a J-in. gas 
thread. 

Slating Westmorland Roof.— The method of setting 
lip the laths and holing the slates for a grey Westmor- 
land roof is as follows. Sort out the slates into graduated 
lengths, then suppose them to be head-nailed and to 
have a lap of 3 in. ; the margin for the first course and 
the position of the batten or lath wili, be found as 
follows : 



in. 
26 
25 

1 
3 
1 



Length of slates in first course, say ... 
Length of slates in second course, say 

Difference = 

Net lap required 

Nail hole to head of slate 

Length of slates in first course 26 in. less 5 in. = 
21 in. , 

in. 

21 divided by 2 lOi 

Add difference of length i 

Gives margin of first course lli 

Add net lap 3 

Gives centre of first row of battens 14J 

The battens for the second course wUl be 14J in., less 
difference In length of slates lln. = 13Hn. from tbo 
last batten, centre -to centre, and the spacing for the 
I remaining baitens will be found in a similar manner. 
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Boring Holes In Bamboo.— Ordinary centre-bits as 
employed in woodworking may Toe used for boring lioles 
in bamboo poles wiiere the holes are small In compaiison 
with the pole in which they are to he made. But as the 
hole to be bored approaches, in diameter, to the thick- 
ness of the pole itself, centre-bits do more and more un^ 
satisfactory work, unless the hollow middle of the ^ole 
is tlUed with wood, an-d this, of course, is only possible 
near the ends of the pole. Bamboo workers get over the 
difHculty by the use of abit specialljr modified for bamboo 
fitting. A short twist-bit ot Jennings' pattern is pro- 
cured, and the screw centre-point of the bit is filed 
down to a triangular pointed shape. This is done 
because the unaltered bit feeds itself too rapidly and 
invariably splits the work ; but with a plain triangular 
point the feed rests with the operator alone. Even then 
the centre-point is apt sometimes to start a split, and in 
very pai-ticular work the precaution should be taken of 
boring a bradawl hole first, especially when a large hole 
has to be made near the end of a pole. 

Kiln for Firing Glass for Leaded Lights.— 

A kiln suitable for firing glass for leaded lights may 
use either coal or gas. A kiln for use with gas and one 
for coal are very similar in construction. The 
illustrations show both forms in section and in plan, 
and the arrangement ot the flues may be seen. The 
furnaces are ot the kind known as muffle furnaces, the 
muffle A being used as a chamber for firing the glass 



that are very objectionably glossy may be improved by 
very gently dabbing or rubbing the affected parts with 
a chamois leather dipped in water. This method can 
only be used with papers that are printed in various 
shades of one colour. Moistening the chamois leather 
with steam from the kettle is the safest method. 

Equal Division of Triangular Piece of Land.— A 

triangular piece ot ground, the sides ot which are 60 
chains, 80 chains, and 100 chains long respectively, is to 
be divided into thi'ee equal parts, all the parts to have 
equal areas. First test triangle in order to see 
whether the 60-chain end is square to the 8D-chain side, 
thus 80^ -f 60' - 100'^= 0, or 6400 + 3600 - 10000 = 0, proving 
the angle to be a right angle. Ifow the area ot the whole 

triangle will be — g — ' — ^^^ ^1- chains, which is the 
content of the plot that is to be divided into three equal 
parts, each part containing 800 sq. chains. Measuring 
from the apex, double the distance will contain tour 
times the area, or the area varies as the square ot the 
distance. It 80 chains distance gives 2400 sq. chains, 



then 24,00, 80=, 800, or 



/Sqjx 800 _ ^.j^g chains tor the 
V 2100 



first division line from the apex. Then . /§2iiLi§*' = 

V 2400 
6o'32 chains for the second division. Geometrically the 
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Furnaces for use with coke are built ot fireclay bricks 
puddled with fireclay ; the gas furnaces are constructed 
of fireclay slabs bound with hoop iron. The illustrations 
show in Fig. 1 a section ot a coke niuffle furnace; in 
Fig. 2, a plan of a coke muflBe furnace ; in Fig. 3, a section 
ot a gas muffle furnace ; the letter references are A, 
muffle ; B, stoke hole ; C, ash hole ; u, flues ; E, chimney ; 
le, ashpit ; G, gas burner. 

Wood Preservative.— The following preparation is 
excellent for preserving exterior woodwork, such as 
railway sleepers, posts, rafters, etc. Dissolve by fre- 
quent agitation 141b. ot coal-tar pitch in 1 gal. ot benzine, 
and stir well into 12 gal. ot anthracene oil. In another 
vessel dissolve 21b. of pure rubber in * gal. of solvent or 
coal-tar naphtha, and then add igal. ot carbolic acid. 
Mix the contents of both vessels thoroughly. The pre- 
servative should be applied with a brush. It is very 
eflfective alike against the action of dry rot, decay, and 
dampness in all woodwork, and the cost of it is very 
small. 

Wall Paper Showing Glossy Patches.— The reason 
of wall paper showing glossy patches along the seams 
and at other places where the brush and roller have 
been used Is that the paper his been printed with an 
aniline colour. Papers printed with fugitive colours ot 
this type show a glossy surface when submitted to 
friction : this is one ot the chief objections against 
papers of this class. Figment or mineral colour papers 
are slightly duller in appearance than aniline papers, 
but are free from this glossiness. Many attempts have 
been made to overcome this defect, but up to the 
present without success. The mordant used in fastening 
the dyes is one ot the jjrincipal causes ot glossiness, 
which can only be avoided by the greatest care in 
hanging and handling the paper. Farts ot the paper 




Eqyial Division of Triangular Piece of Land. 

division would be obtained as follows (Pig. 1). Draw the 
triangle ABO; upon the side from which the divisions 
are required draw the square C D E A. Trisect line E D by 
the usual method tor dividing a line into any number of 
equal ^arts, and draw division lines. Turn down C D into 
line with AC, bisect the distance from G to the flrst 
division, and describe a semicircle cutting D in H ; 
from C with radius OH describe the arc HI, and a vertical 
from I will be the first boundary. Bisect the distance 
from G to the second division, describe a semicircle 
cutting C D in J, describe the arc J K, and a vertical from 
K will be the other boundary line required. The princi- 
ples involved in this solution are, first, that the areas ot 
similar triangles vary as the squares ot like sides ; and 
second, the construction ot a square equal in area to a 
given parallelogram, which is shown in its simplest form 
In Pig. 2. 

Water-hammer In Pipes.— This is caused by suddenly 
arresting the flow ot water through the pipes. In service 
pipes water-hammer is caused by suddenly closing a 
draw-off cock ovit ot which water is fiowing. The same 
noise is heard in the drive pipe of an hydraulic ram when 
the working valve Is dashed up to its seating; also in 
the delivery pipe of a pump when the pump is worked at 
too high a speed and is without an air-vessel. In the 
case of a draw-off pipe an air-vessel should be fixed as 
near the draw-off cock as possible ; the same remedy is 
suitable for a pump delivery pipe. In the case of an 
hydraulic ram an air-vessel should not be attached to 
the di-ive pipe, as the shook caused by suddenly arresting 
the flow ot water is necessai'y to the working of the ram. 
An air-vessel is used for the purpose of slowly arresting 
the flow of water through the pipes, and thus preventing 
shock or water-hammer. 
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Faulty Chain of Lever Watch.— When the chain of 
an English lever watch turns over on the barrel it shows 
it is badly strained. Take the chain off, straighten it 
out perfectly, and gently tap all the rivets over a flat 
steel stake. Reverse the hooks, putting the barrel hook 
on the fusee end of the chain, and see that tlie surface 
of the barrel is flat and smooth. Then pat the chain on 
again, and if the fault Is not remedied, a new chain will 
have to be fitted. 

Binding Loose Book Parts, etc.— The binder here 
illuatrated affords a means of binding together parts of 
periodicals, etc., at a cost per volume of about a 
farthing. It consists of a backboard having two wire 
staples, as shown by Pig. 1, top and bottom, to which the 
papers are laced with twine. The backboard Is apiece of 
wood of the same length as the papers, and the width Is 
equal to the bulk or papers when pressed together by the 
hand. On the inside face is a slight bevel A (Pig. 2) at 
each end for passing the twine between the board and 
the staples B, and on the outside the sharp edges, 
lengthways, al-e rounded off. The staples may be made 
of stout hairpins twisted into a chain ring, the length of 
which, when completed, should be J in. less than the 
width of the board, and about i in. wide, the free ends 
being turned up, as the staple lies flat, at right angles, at 
about i in. from the bend, and then driven into the wood 
at each end ; the long side is flush with the Inside face of 
the board, leaving a narrow opening. The book parts, 
papers, etc., may be bound singly as they come to hand. 
Pirst tie the twine to one staple, and placing a paper with 
the back of the fold to the boai-d, pass the twine down 
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obliterated by thoroughly soaking and rubbin? the 
metal with benzine and emery paper. The impurities in 
the composition of the metal would have no effect on the 
subsequent coat of enamel after the work had been 
thoroughly cleaned. The fllnt-llke natui'e of the enamel 
would imprison any acid or chemical in the metal, the 
rust not being able to form unless the work had, previous 
to enamelling, been allowed to rust slightly. Rust when 
once promoted, no matter from whatever cause, will 
rapidly accumulate above or beneath any surface. Acids 
and alkalies produce rust more rapidly than any other 
known matter. 

Setting np Carriage Spring.— Below are some hints 
on setting up a carriage spring that has been strained 
by over-weight or accident. l''irst It will be necessary to 
find how much the spring requires setting up. Suppose 
this amount to be 2in. Next take the spring apart 
from the carriage, and put It on the bench or fitting 
plate ; place a straightedgp across t^e top of the eyes, 
and measure the compass from the top of the back plate 
to the straightedge, and note the measurement with the 
weight off. In case of an elliptic spring, measure the 
inside span before taking the two halves apart ; then 
take these apart, and measure separately the compass 
of each half, as sometimes one half is strained more 
than the other, and consequently will want more setting 
up than the other. However, both halves should be of 
equal compass. ISText fix the spring in a vice, and take 
out the centre bolt, putting a piece of J-in. rdd through 
the hole to prevent the spring f allitig apart. Next put the 
spring on the bench, and press all the plates up to each 
other so that the ends touch. Next take a piece of li-in. 
cooper's hoop iron, about Sin. or 9 in. long, and lay it 
across the centte of the spring at right angles to its 
length, and with a slate penoU mark the top and bottom 
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Binding Loose Book Farts, etc. 



Fig. 2 



Setting up Carriage Spring. 



the inside and lace It to the other staple ; then another 
paper may be placed, and the lacing commenced where 
the other left off. Keep the twine taut while binding. 
A temporally fastening may be made by drawing the 
twine in a loop through the staple, inserting In It the 
tree end, and drawing tight. A wire hook will assist in 
lacing, and in adding twine let the join belnside the fold 
for neatness. Fig. 3 shows the binder with one length of 
twine C attached, the dotted lines representing the 
periodical. Two holes bored in the backboard about i In. 
from each end, and a, string passed through and tied 
inside, will be a convenience for handling the set until 
the volume is complete, when it will pass to the book- 
shelves. The sides can have covers added on completion, 
and may be embellished according to the taste and skill 
of the owner by woodoarving or leatherwork, or any 
of the fancy needlework. 

Hardening Plaster -of - Paris. — Plaster - of - Paris 
moulds are made much harder if alum be dissolved in 
the water which is used for mixing, also by steeping the 
moulds in skim milk and then drying. A very hard 
material may be made by curdling skim milk with a little 
acid, coUeccing the curd on a cloth and pressing out the 
whey, then dissolving the curd in a solution of about one- 
fourth its weight of borax in water. This solution should 
be used for mixing with the dry plaster-of-Paris for 
making the moulds. 

Avoiding Rust on Cycle Frames.— The borax used 
in brazing the joints of cycle frames, being of an 
alkaline nature, will quickly eat into the metal' and 
cause the work to rust rapidly beneath the surface of the 
enamel, which.eventually falls or cracks off. The alkali 
may, however, be neutralised by sponging the parts 
over with dilute sulphuric acid or vinegar, finally wash- 
ing or sponging off with warm water and well drying. 
Should there be the least sign of rust on any part of the 
tubing, apart from the brazing, this mav be completely 



edge of each plate. See whether the spaces between the 
plates are regular, that is, with the widest space between 
the backandsecondplate,and the width diminisWng as the 
plates get shorter. It not, they must be made so in setting 
up the spring, otherwise the strains on the plates will be 
unequal. Next make a dot-punch mark on each plate, 
so as to get the plates in their right places, and note 
that a chalk mark on the dotted ends while working at 
the spring will save looking for the dot. Next set up 
the spring, taking the back plate first. If it is fairly 
regular, the sweep of the plate can be marked on the 
fitting plate,, and a mark made IJln. above each eye will 
be all that is necessary- Next heat the spring plate 
black hot, taking care not to overheat it, or it will have 
to be hardened and tempered again. Next place the 

Elate across the vice, and with a few blows with the 
ammerj compass the plate, till it touches the marks 
referred to. To find whether one halt has got more com- 
pass than the other, a 2.ft. Iron square Is handy. Place 
one end against the centre hole, and the other along 
the top of the spring plate, and measure from the square 
to the spring plate, as shown at A (Fig. 1). -Having got 
the back plate true and straight by a few blows on the 
edge, if necessary take the plates in turn and fit them, 
making each plate come up to the marks on the hoop 
iron B, as shown by Pig. 2. The spring Is set up If In. 
instead of 2 in., because when a spring is set tip it is 
generally stiffer than It was before, and when it gets 
the weight on it again it will not go down so much. 
Therefore the carriage is sometimes higher than neces- 
sary, and requires swaging down ; or the spring must be 
taken apart, and some of the compass taken out of it. 

Cleaning Brass Door-knocker,— To clean a brass 
door-knocker that has become very black, take out the 
iron screws, and thoroughly clean the knocker in strong 
soda, brushing all dirt out of the indentations of the 
pattern. Then dip In sulphuric acid, polish with emery 
and oil, and finish off with Crocus powder. 
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Flreproofing Chinese Paper Lanterns.— Chinese 
paper lanterns might he treated so that they would 
not burn, yet, it a flame came in contact with them, they 
would certainly char; there is no method of rendering 
organic Buhstances like paper fireproof. Painting the 
lanterns all over with a Btrong solution of tungstate of 
soda would render them uninflammable, but It is prob- 
able they will not stand this treatment. 

Calcniattng Radtt of Large Circular Curves,— 

lae following simple rule can be used for finding 
the radii of large circular curves, the centres of which 
are inaccessible. Place a straight rod, exactly 2ft. long, 
in the curve as a chord (AB in the accompanying illus- 
tration), and measure the rise of the curve at the centre 
ot the rod (CD In the figure). Express this rise as the 
fraction of a foot, add it to the same fraction inverted, 
and the result will be the diameter of the circle in feet ; 
therefore, the radius will be half that result. Suppose 
the rise is 1 in.— that is, -^ ot a, toot ; that added to the 
same fraction inverted ^ + A, equals 12,'3 ft., or 

H^*x,^™- which is the diameter, and the radius is 
b f t. J m. But an objection to this rule lies in the fact that, 
although it works out very nicely in a few particular 
cases, like VAn., which is i ot a foot, etc., it becomes 
troublesome when the rise represents an awkward frac- 
tion of a foot, as, for instance, the rise of 3Un., which is 
Jj Of a foot, or 5}, which is ii of a foot. These are incon- 
venient enough, while those rises which include an odd 
I in. or tV in. are worse still. Another method will, there- 
fore, now be shown. Notice the following table, to use 
which it is only necessary to measure the rise on a 
2-ft. chord and then find the radius from the table. 




'A C e^ 

Calculating Radii of Large Circular Curves. 

TABLE or KADIl, COEEESPONDING TO RISES AT THE 
CENTEE OF A 2-I'T. CHOED IN CmCDLAU CUEVES. 



Rise. 


Radius. 


Rise. 


Radius. 


in. 


ft. in. 


ill. 


ft. in. 


A 


96 A 


i 


1 8 


* 


48 A 


5 


1 4i% 


i 


2i i 
16 A 


6 


1 3 


i 


7 


1 Hi 


i 


12 ; 


8 


1 1 


i 


8 


9 


1 0^ 


1 


6 >■ 


10 


1 oj 


2 


S 1 


11 


1 Oh 


3 


2 li 


12 


1 



A little observation of the above will disclose a curious 
fact. In the first radius column the feet are inversely, 
and the inclies directly, proportional to the rise ; that is, 
as the rise increases, the feet in the radius decrease 
whUe the inches increase, all in the same proportion, 
and vice versa. This does npt apply to the right-hand 
columns. Compare l-in. rise with 1-in. rise ; the rise is 
doubled, the tert in the radius halved and the inches 
doubled. It will be further noticed that the inches in 
the radius are exactly half the rise in every case in 
left-hand columns. To show the utility of these facts, 
suppose the radius for a 7-in. rise were not in the table 
and that it is desired to discover it. Since 7 in. is seven 
times 1 in., look up the radius for 1-in. rise, and divide 
the feet.by 7, and add half the rise, thus :— 
6ft. divided by 7 = lOHn. 
Half the rise = 3S „ 

Required radius = Ift.lHln. 

Eeference to the above table conflrnls this result. So 
that for any rise which does not appear in the table, the 
radius can be rapidly calculated from that ot any tabu- 
lated rise (in the left-hand column) of which it is the 
most convenient multiple or factor. Take, for example, 
a rise of IJin.; thisjsS times 8 in., the radius tor which, 
taken 'from the table, is 16 ft. A in. 

16 ft. divfded by 3 = 5 ft. 4 in. 
Half rise = A in. 

Required radius = 5 ft. 4 A in . 

As an example ot obtaining a radius for a small rise, 
from that ot a larger rise, take i in. rise, using 1 in. rise 



(as per table) . Since the rise is smaller, the feet must be 
increased, 

6 ft. multiplied by 6 = 36 ft. in. 
Half the rise = iVln. 



Required raSius = 36 ft. -f^ i 



The range of radii which can be discoveredby this simple 
rule is very large. For curves less than 1 ft. radius, or 
tor very large curves, where measuring the rise on a 2,tt. 
chord becomes impracticable, any chord may be taken, 
and the following rule used. To find radii: Take halt 
the chord, square it, divide by the rise, add the rise, and 
finally divide by 2. This rule formulated is :— 
/ Chord V 



V- 



-) 



Rise 



The same rule can be used to find a radius of a segmental 
arch, ot given span and rise, by substituting the word 
span" for the word "chord," as Take half the 
span, etc.— 

(^y + Rise 

2 

Photographic Mount Beveller.— Commercial mounts 
must be ot stock sizes, and when a print is trimmed to a 
suitable size and shape, it is often impossible to fix it 
on one ot those mounts, owing to the margins being un- 
equal. In such a case the only thing to do is to make 
a mount to suit the picture. A bevelled edge always 
enhances a mount, whether home-made or otherwise, 
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Photographic Mount Beveller. 

but it is not always possible to make a clean bevel with 
the knife and straightedge unless the worlter is accus- 
tomed to the use of these tools. The accompanying 
illustration, however, shows .an apparatus whicli renders 
failure impossible. A baseboard A ot wood has the 
front edge faced with brass, which should be raised 
about -^s in. above the top. A strip B ot wood,' ot the 
same length as the baseboard, is bevelled as shown, the 
bevelled portion being faced with brass, which must be 
smooth and even tliroughout its length. There must 
be no screws or nails protruding. Two brass T-shaped 
pieces will be required with a hole drilled at the top of 
each. Those pieces are screwed to the ends of the base- 
board, and a pin D is screwed to B, and passes through 
the top holes. Two ot these pins are required. A thin, 
narrow strip of wood may be screwed to the base at the 
far end, but it must be kept clear of B. This strip acts 
as a stop, and must be at a right angle to the front edge of 
the base. To use the beveller, the card, after having been 
cutsquare, is pu.shedunderB, against the brassat the front 
of A, and against the thin strip ot wood. The front ot B is 
iressed down on the cardboard with the left hand, and 
ly using a sharp knife pressed against the brass, a stroke 
from end to end ot the cardboard cuts away the exposed 
edge and makes a clean bevel. One edge is cut at a time, 
but all four edges will be ot the same depth IE care is 
taken to keep the Isnite flat against the brass. An 
ordinary penknife will do, but a shoemaker's kuife is 
best for the purpose. The arrangement here described 
could ' with little alteration be made useful to book- 
binders and paper-box makers. The whole thing might 
be made in metal, and B could be adjustable so that 
different depths of bevels could be obtained; also a rod 
with a stirrup could be fitted to B for holding it down on 
the board, so that both hands could be used to push 
the knife, as would be necessary if thicis boards were 
being worked. 

Taking Out Clock Mainspring.- In any kind of 
clock in which the mainspring is confined in a barrel or 
a strip ot brass, the clock must be run down before 
taking it apart. This can be done by removing the 
pallets and letting the train run, or, like a wateli, by 
holding back the click and letting down gently. In an 
American or German clock in which the mainspring is 
not confined, first wind up the clock, then pass a clainp 
(off a new mainspring) over the wound-up spring, or tie 
it with wire. Then hold back the click and let the spring 
down as far as it will run. The clamp or wire *1U then 
confine the spring as in a barrel. To remove a main- 
spring from its barrel, take hold ot its centre with the 
pliers and twist it in the direction of winding uii, to ease 
the coils, at the same time pulling outwards. Handle it 
with-a duster for safety. 



144 



Cyclopaedia of Mechanics. 



Dressings for Leather Belts. — Here ai-e bints on 
dressing leather belts to pi-eyent them slipping. Grease 
that is applied only on the face of the belt coming in 
contact with the pulley will, of course, prevent adhesion. 
Some users of machine belts make an adhesive by mix- 
ing about 3 parts of resin with 1 pai-t of tallow. This 
composition is applied hot, or in a liquid state. A solu- 
tion of indiarubber, oil, resin, and tallow is also used 
as an adhesive. If the belt has become hard and dry, 
proceed as follows. Well cleanse the belt with hot water 
and soap, and rinse with clean warm water. While the 
belt Is moist, rub well into it some dubbin, and let the 
b^lt dry at a tension. The dubbin may be made by 
melting over a Are some good tallow, and adding one- 
quarter its weight of cod-liver oil; allow to cool, when, 
the dubbin will be ready for use. Whenever there is a 
■ tendency of the belt to slip, brush off any dust that may 
be on the belt, and place a little castor oil on the side 
next the pulleys. Should the oU fail to have the desired 
efl'ect. take the belt up to driving tension. If the belt 
is worked on pulleys that al-e too small, it will slip, 
unless it is very much over-strained. The following is a 
good dressing for leather belts. Heat to about 120° 2i lb. 
of indiarubber, and mix with it 2J lb. of rectified turpen- 
tine of oil. When well mixed, add 141b. of clear resin 
and lilb. of yellow wax. Dissolve 31b. Of good tallow in 
7 lb. of fish oil by heating, and mix in it the above solu- 
tion. Rub the mixture well in on both sides of the belt. 
When the belt shows a tfendency ■ to slip, apply some of 
the solution to the inside, or side of the belt next the 
pulleys, first brushing off all dust. 

Adjusting Singer Repairing Machine. — Sewing 
machines when sold from the shop usually are adjusted 
to work threads up to No: 25, 3-eord wax thread, for which 
No. 6 special wax tliread needles should be used. To use 
No. 18, 5-oord wax thread, the following alterations will 
be necessary. ITit a needle plate having a larger hole 
than usual, or have the needle hole in the needle plate 
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A . FIG. I 
Adjusting Singer Repairing Machine 




on a thicker plate of brass, and rolling it out thin Into 
sheet, from which the articles are then manufactured. 
Rolled gold jewellery is, therefore, the same as a " gold- 
filled " watch case, and consists of hard brass, mechani- 
cally covered with a layer of hard gold. The gold 
covering may obviously be of any quality or thickness. 
The best is equal to American gold-flUed cases. The 
commonest made Is still greatly superior to, gilt goods. 
The cheap jewellery seen in fancy shop windows is 
mostly of^ this kind in its commonest form, while In 
Germany the best rolled gold bears an ofScial stamp- 
like a hall mark— guaranteeing the quality of the gold 
covering and its thickness. Gold casing is older than 
either gold filling or gold rolling, and the method 
has been practised in England for at least a century. 
It consists in covering the completed article with a thin 
gold shell and' uniting the two bysoft solder. In this 
case, also, the gold covei'ing is thick and hard, can be 
engraved, and has a considerable value when the articles 
have to be consigned to the melting pot. The articles 
most commonly in use that are gold cased are pencil 
cases and pocket pens, the bows of watch cases, etc. 
Much old jewellery, brooches, bracelets, etc., are found 
to be gold cased after having been in wear the greater 
part of a century; their present owners often believe 
them to be of solid gold, and are undeceived only 
when the articles are taken in exchange for more 
modern jewellery, and have to be melted. "Rolled 
gold," "gold iilledi" and "gold cased," therefore, mean 
that bhe article so described has a hard covering of 
gold of an appreciable thickness, and anyone selling gilt 
goods under the above descriptions can be proceeded 
against for fraud. 

Welding Channel Tyres.— The following instructions 
are , on welding channel tyres for carriage wheels. 
W^hen the ends of the tyres are hot, thin one of the 
ends down, using the ball of the hand hammer or a 
bob-punch ; by this means the end will be made to 
spread out, as shown by Fig. 1. For the other end, cut 
off the ends of the webs, as shown by Pig. 2, turn the 
tyre on its edge, holding it on the front edge of the 
anvil, and taper it off as shown by Pig. 3, thinning it 



<c 



FIG. 



Fig. 2 



Fig.- 3 



Welding Channel Tyres. 



now in use drilled larger. See 'Pig. 1, which shows the 
needle plate from the under side. Also see that the 
under side A of the needle plate is milled deep enough to 
allow the thread to pass freely over the shuttle, and make 
sufficient thread passage between the shuttle and the 
shuttle carrier by filing the heel of the carrier ; see B 
(Pig. 2) . Be sure to smooth this part with eraery cloth 
after filing it. Use a No. 8 or No. 10 needle, according to 
the substance to be stitched, and if the machine has 
been in use a long time, remove all nltches that have been 
made by the finer threads in the guides, etc., or these 
will have a tendency to chafe the coarse thread. 

Borax Photographic Toning Bath.— Theboraxphoto- 
graphic bath is found to be specially suitable for ready 
sensitised albumen paper, which is always in an acid 
condition, because the paper is floated in citric acid. 
Dissolve 80 gr. of borax in 10 oz. of boUing water; add 
3gr. of chloride of gold to another 10 oz. of water, and 
mix the two. The prints must he washed perfectly free 
from silver nitrate, as usual, and toning is then pro- 
ceeded with in the ordinary manner. Toning is com- 
plete in from fifteen to twenty minutes, according to 
the temperature. The bath must be allowed to cool 
before using. 

KoUed Gold and Filled Gold.— As a substitute for 
solid gold, themostcommoudeviceis to make the articles 
of a base metal— generally brass— and electro-gild them. 
This process, in the case of articles subject to hard 
wear, such as watch cases, chains, brooches, etc., is of 
little use. The coating of gold is soft and thin, and very 
soon wears off on the most exposed parts. A better 
substitute for gold is made by coating brass or other 
hard alloy by mechanical means with a thin layer of 
hard gold. There are several methods of doing this. 
Home American watch cases, notably Waltham and 
Keystone, and some English cases, made by a Birming- 
ham firm, are known as "filled gold." The result is a 
case made of hard brass, of which all the surfaces, 
outside and Inside, are covered with a fairly thick plate 
of gold, calculated to wear almost a lifetime. The gold 
on these cases is so thick as to bear engraving without 
cutting through into the base metal, and when such 
cases, weighing 2 oz. or 3 oz., are sent to the refiners to 
be melted, they frequently produce los., showing the 
actual value of the gold covering. Rolled gold is mostl.v 
of German origin, and is made by bi-azlng a plate of gold 



down flatways at the heat. When both ends are scarfed 
spring the tyre so that it will hold in position whilst 
getting the welding heat. Now place Pig. 3 inside 
Pig. 1 and heat it sufliclently to hammer the scarfs 
together; take the welding heat, and weld up on a 
bottom tool which fits into the anvil, and which is made 
specially for the job. 

Porcelain or Cast-iron Baths.— There may be a 
difference of opinion as to whether a porcelain bath 
is preferable to an enamelled cast-iron bath, yet doubt- 
less a cast-iron bath of good quality is the better for the 
following reasons. An iron bath is instantly warmed by 
the Inflowing water, because iron is a rapid.conductor of 
heat, and in finish and general appearance an iron bath 
can be made immensely superior to aporcelain bath, and 
in all things Is the cheaper of the two. An li-on bath is 
sometimes said to cause the water to cool rapidly ; but 
this is never noticeable when one person bathes, nor 
even when two children use the same water in succession. 

Anti-corrosive Faints. — Medium used for anti- 
corrosive paints is generally made from the cheapest 
quick-drying varnishes that can be made ; those var- 
nishes containing a large proportion of Manilla gum or 
common resin are the kinds mostly employed. _ To 
prepare the meditim or varnish, place 4 lb. of resin in a 
suitable vessel over the fire, and melt with gentle heat; 
then move the vessel well away from any fire or 
light, and allow the contents to cool somewhat; 1 gal. 
of coal-tar naphtha should then be added ,cautiously 
and slowly w.hile constantly stirring, and then 1 pt. of 
boiled linseed oil to preveut,brittleness. The prepara- 
tion is now mixed, whilst warm, with red oxide which 
has been previously ground in this medium, or in a 
cheap oak varnish, and then allowed to cool down, 
when it may be further thinned if necessary with more 
naphtha, after which it is ready for use. Care should be 
exercised with the naphtha, as it gives off a highly in- 
flammable vapour. This paint is extensively used for all 
kinds of ironwork ; it dries hard with a glossy surface in 
about four hours, and If applied hot, in about two hours. 
Double boiled Baltic linseed oil, minted with the above or 
with a cheap oak varnish in variable proportions, forms 
a very hard andelastic coating which resists atmospheric 
influences and sulphurous gases admirably, and which 
may be used on gas holders, etc., to advantage, if mixed 
with red-lead or oxide of iron. 
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Finding Radius of Arch.— Uere is a brief method of 
finding the radius of an arch o£ any span by figures. 
Let s be the span of the arch and r the rise, then the 
radius R wiH be 

For example, say that the span is 4 ft. and the rise 6 in., 
then 

^ = rf^ + I = *-^"- 

radius of arch. 

Milk Sieve.— Fig. 1 shows a milk sieve made of tin 
plate with a brass gauze bottom. Such sieves are 
usually in three sizes, viz. "single," "middle," and 
" double," and the sheets from which they are out are 
respectively 14 in. by 10 in., 15 in. by 11 in., and 17 in. by 
124 in. In the pattern (Fig. 2) for the body, the radii C D 
andCB are equal respectively, to D and B (Fig. 1), 
while the arc B A (Fig. 2) equals 3} times A B (Fig. 1) . 
The plan adopted by many workers of marking out !• ig. 2 
for any of the above-mentioned stock sizes is to treat 
hall the length of the sheet as the radius for the larger 
arc, while the radius for the smaller are is practically 
three-quarters that of the required size when finished. 
Working edges are, of course, additional, and should be 
allowed accordingly. Notch the pattern tor a grooved 
seam, pass it several times through the rollers to 
" break " the metal, set off the working edges on B D 
and A £ in opposite directions, bend to shape, and 
groove the seam on a suitable stake. Solder the seam 
inside, set off both the larger diameter and, in an 
outward direction, a creased edge to take thetop rim, 
and set off the other edge on the smaller end, in- 
wardlj , for the gauze bottom to rest on. The top rim 
is next made, and it is cut so that its length is 3f 
times A B (Fig. 1) , plus lap for the seani, and it is equal in 
width to the proposed depth of rim, plus allowance for 
a wiring edge. This rim can be either beaten up or 




are worked up solid, that is, made from walnut or oak. 
The majority of American-made oases are built of ash or 
birch, which is stained in varying shades of brown. 
Most makers have a colour and finish peculiar to them- 
selves ; Estey's organs are reddish-brown, Olough and 
Warren's are dark brown, Doherty's are light brown, 
and Sterling's most closely give a walnut colour. Some 
cases, notably Bell's and Estey's, have pressed carved 
work panels, others have a lot of carved work planted 
on, and as this cannot be removed it is very diiiioult 
when working the cases up bright to, leave the surface, 
perfectly level on the flat partsimmediately surrounding 
these carvings. In the factory the surface is built up of 
oil varnish, mostly stained, in a similar manner to 
pianos, as explained fully on p. 131. In the majority of 
cases this surface is afterwards dulled by pumice powder 
or emery: in a few instances a series of panels may be 
left bright. To bring up the whole of the surface to a 
bright finish the instrument must be taken apart, 
removing the fall, lock rail, knee swells, candle brackets, 
and all loose poi-tions ; smooth down with worn glass- ■■ 
paper, then apply a coat of spirit varnish ; when this is 
dry, rub down by means of polish rubber charged with 
thin polish, and finish out with a little glaze in the 
rubber. Except on flat portions spiriting out is im- 
practicable. To attempt to work the cases up with 
polish alone is not advised : the process is tedious, and 
constant working would disturb the under surface 
and eventually cause it to " check " and elve a cobweb 
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Milk Sieve. 



simply soldered to the body ; the latter method is the 
quicker, but the former makes a more practical job, 
and renders the sieve much more durable. Assuming 
the adoption of the " beat-up " rim, wire the strip of 
metal, turn it to shape, and solder the seam. Now set 
off outwardly a small edge so that it will tightly fit in the 
creased edge of the body, pane it down, beat up in the 
usual way, and solder it all round on the inside. The 
gauze bottom, which is equal in diameter to E D (Fig. 1) , 
is out out and soldered to the body on the outside of 
the edge previously mentioned. It can be obtained 
from a local ironmonger, and should contain at least 
four hundred holes to the square in ch. The smaller 
rim is now made in a similar manner to the other 
rim, except that it is simply soldered to the sieve 
without previously beating it up. A loop (Fig. 3) of 
wire is plated with tin to form a hinge, and then 
riveted and soldered to the larger rim at the top of 
the seam. In conclusion, all utensils made of tin 
which come in contact with milk are better if resin 
is used as a flux for soldering. 

Finish of American Organs. — There is a marked 
difference in the finishing of American organ cases 
made in the United States and those made in England. 
American -made organs generally conform to one practice 
and are finished dull. The designers bear this in mind 
when drafting out designs, and the case makers are con- 
sequently less particular as regards the clean, level finish 
of the wood. Hence theduUflnishdoeBnotreflect or show 
up all inequalities ; on the contrary, If the cases are worked 
up bright the result is not always satisfactory. Organ 
cases intended for bright piano finish are less intricate 
in design and are cleaned up much better by cabinet 
makers. English made goods are generally veneered if 
intended for bright finish. Occasionally, however, they 
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appearance. To handle American organ cases so that 
when finished bright they will not have a glarish, 
treacly appearance, much practice and tact are necessary. 
Instead of working them up bright by means of French 
polish, a pleasing finish that becomes brighter by each 
successive treatment is gained by constant cleaning 
with a mixture of equal parts of malt vinegar, linseed oil, 
and methylated spirit, or equal parts of linseed oil and 
turps may be used. 

Powdering Gum Arabic— Experiment shows that 
gum arable retains a certain amount of moisture, 
which renders it tenacious and difficult to powder. It 
dried for some hours in a moderately warm oven, gum 
arable will be found much easier to pulverise in the 
mortar. On the large scale it would be powdered in a 

, disintegrator. As a role, gum arable is not powdered at 
all ; it is readily soluble in cold water if left to steep for 
several hours. 

Cleaning Beer Cask,— To clean the inside of a cask 
that has been used to contain beer, proceed as follows. 
Take out the head of the cask, first marking with a 
punch the end of a stave, and also the head opposite, so 
that it may be I'eturned to the cask in exactly the same 
position as before. Clean the cask with cold water and 
a little soda and a coarse hard brush, and finish oil' with 
warm water and soda it thought desirable. If amy smell 

' remains, it may be necessary to take off the staves 
separately, and shave the inside of each, then replace 
them. The heads would also be taken out and served 
similarly. If any fungous growth exists, after the heads 
are in steam may be forced through the bunghole by 
means of a tube attached to a boiler ; or the inside may 
be washed with a solution of sulphurous acid or bisulphite 
of lime, any excess being drained out after being allowed 
to lie for a time. Finish by rinsing out with water. 
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Using Tissue Paper as Balloon Material.— 

Tissue paper cannot be rendered perfectly impervious 
to hydrogen, but it is possible' to make such paper 
less pervious by dipping it in melted paraffin wax, or by 
placing on the paper some wax and rubbing a hot iron 
over until the paper is well covered with the wax. As the 
wax renders the paper harder it may be necessary to 
remove some of the wax by placing a sheet of blotting 
paper on each side of the waxed paper, and running oyer 
it a hot iron. The tissue paper could also be treated with 
boiled linseed oil laid on sparingly. Balloons for hydro- 
gen are usually made of a soft but strong and closely 
woven silk treated with boiled oil. 

Armchair.— Pig. 1 illustrates a comfortable chair that 
can easily be constructed by any amateur, as there is no 
dovetailing, mortising, or tenoning. Kg. 2 is a front 
elevation and Pig. 3 a side elevation of the chair. All 
the stuff is i in. thick, and pitch-pine will be found very 
lasting, though redpinewilldo very well. Having cut out 
the different pieces, put the legs (Pigs.^andS) together at 
th^ requisite distances apart as shown in Fig. 2. Then 
fasten on the arms with screws, IJin. long, sunk in i in. 
so as to take a turned button-head dowel over the head. 
The edges of the back having been planed to the bevel 
taken from the plan of the seat (Fig. 6), the back itself 



trol over the character of the image obtained. The 
dishes used are upright tanks with grooves to hold the 
plates, six or nine of which can be inserted at a time, 
and a lid is supplied which keeps out air, and also pro- 
tects the plates from' the fogging action of even red 
light. The developer found very successful is one made 
up according to the formula given with the Warwick 
plates, which for this particular method of development 
IS diluted, when mixed for use, with its own bulk of 
water. The tanks should be filled right up to the brim, 
and the plates inserted and left for ten minutes or so, 
when progress can be examined. Similar tanks can be 
used for fixing, and much space and material is thereby 
saved. The negatives will be found to develop evenly 
and cleanly, and there is but little tendency to fog pro- 
vided the developer is well diluted. In addition, good 
density is obtained j but should difficulty occur, it is 
well to have a dish of normal developer ready, into 
which the plate may be put for a minute or so before 
being fixed, or it may be subsequently intensified. 
Tabloids make very suitable developers for this method, 
and should be powdered before being mixed. Pyro (with 
sodium sulphite to prevent undue staining) is afavourite 
developer, but combined glycin or hydroquinone. and 
eikonogeD or metol (the two latter alone have been found 
to give too thin negatives, while quinol is too harsh) will 




is next secured to the front legs with 2-in. screws. Fillets, 
2 in. deep and 1 in. thick, are screwed to the legs, and 
act partly as clamps to them. The seat is screwed to 
these and to the back with 2-in. screws. A bar, 1% in. by 
J in., is joggled over the front and back legs to keep 
them rigid, and the back Is ornamented with a piece of 
J-in. yellow pine out to the pattern shown. With hair 
cushions for the back and seat the chair is complete. 

Stand Method of Development for Photographic 

Snapshots.— Many amateurs, recognising that the aver- 
age snapshot has a great tendency to under-exposure, 
may be glad to have details of a method of development 
which enables negatives to be saved that would other- 
wise be quite worthless. By its means some very fair 
prints from negatives exposed under most adverse oir- 
oumstanceshave been obtained, such as, for instance, the 
embarkation of troops in a blinding snowstorm, or in a 
thick November fog. The plates were extra rapid ones, 
the lens aperture was f/11, the exposure one-ninetieth 
of a second, and development was complete in from 
half an hour to one hour. It is also a good method of 
deyeloping negatives of the ^oot and whitewash order, 
such, for instance, as an instantaneous outdoor portrait 
on a slow plate with rather trying contrasts, for as the 
developer used is a weak one, there is far more con- 



work very well. The fixing solution is one of sodium 
hyposulphite, 16 oz., to water 40 oz., or 2 pt., which prefer- 
ably is distilled. To get the best results, the developer 
should also be mixed with distilled or boiled water. 

Burning Wood Refuse.— The economic consumption 
of wood refuse is a problem apparently not yet satis- 
factorily solved. As a rule, the waste material is 
collected by a blow-piping system, with a fan and 
cyclone attachment, which delivers the material in 
the boiler room close to the furnace doors. Here, in 
conjunction with a certain proportion of coal, it is used 
in the ordinary way as a direct steam-raising fuel. But 
the conditions that are best adapted for coal combus- 
tion are not altogether satisfactory in the ease of wood 
refuse. To burn well, a much stronger blast is needed 
for wood refuse than for coal ; and, when the draught 
is increased, the light, half-consumed wood particles 
are discharged in a dangerous condition through the 
chimney. An attempt to get over this difficulty is made 
in Shepherd's patent wood-refuse furnace. Here in an 
independent hutch about i ft. square, and covered in at 
the top, the shavings, etc., are burned under conditions 
that prevent the escape of Incoihpletely burned parti- 
cles ; while the beat and gases generated are brought 
away, and utilised in any manner required. 
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Cbanging Box for Photographic Plates. — Un- 
doubtedly the best form of changing box is the bag 
changer. But a changing box that has seemed to give 
great satisfaction is described below; though it must be 
admitted, however, that it appears to be rather liable 
to cause fog. Tlie two sides of the box are grooved 
in the manner shown (see Pig. 1), seven grooves Jin. 
wide running vertically, and two grooves iiu. wide 
running hoi-izontally at itie top. The back is like Pig. 2, 
and the front is similar except that the front will be the 
width of one groove higher than the back. An ordinary 
joint as shown in Fig. 3 will suffice for connecting up the 
framework, but must fit well to be light-tight. The bottom 
of the box is a plain boai'd. Two sliding lids to run in 
grooves A and B (of the form shown in Pig. i, that is, 
with rebate R) are next made and inserted in the grooves ; 
these sliding lids should run easily. The lidA runs from 
the front into the top groove, and tlie lid B from the back 
into the lower groove ; a rail must be fixed above B at 
the back in oi-der to receive the tongue of A. These lids 
sliding in reverse dii'ections can form an opening above 
either of the vertical grooves that carry plates. A piece 
will be required the full size of the top of the box covered 
with black velvet and fltted at the sides with thin brass 
plates s (Fig. 5) : these plates grip the box tightly, and 
projections fitted at X and Y serve to grip the slide. On 
the side of each strip s is an arrow indicating the 
position for the opening by causing this to come in line 
with marks made on the sides of the box corresponding 



suffice at first) must be very small, so as to give normal 
results. These can' be obtained from a model maker's, 
or a pipe-light gas cock can be used if the nose is bent. 
For tees needed for the branches, glass is not available, 
nor is it particularly necessary. Zinc or copper tube, 
cut and soldered into tees, will do, and they in no way 
interfere with a view of the water movements. Por the 
heat, a small spirit lamp under the boiler will do, or the 
heat which comes from the chimney of a small paraffin 
lamp serves well. Powdered amber or fine sawdust ot 
mahogany will make the water movements visible. 
Either' ot these materials must first be put into a bottle 
with water, and shaken up. After the bottle has stood 
an hour, it will be found that some of the dust is floating 
and some settled, but sufficient will be foilud to be sus- 
pended in the water. The water, without the floating 
material or sediment, is then poured into the apparatus, 
and the heat applied. It may be added that the model 
must be attached to a board by wires or clips, as it is 
not rigid enough to stand erect without support. A 
square of lattice may be used and the parts wired on. 
This makes easy any alteration or rearrangement that 
may prove desirable. 

Fitting Third Pivot to Watch.— Below is described 
how to fit a new third pivot to a watch. If the 
turns are used, centre the pinion for drilling with 
a sharp-pointed chamfering tool held in the hand. 
Kun the pinion in the turns on this centre, and see 




Fig. 2 



Fig. 5 



Fig. 6 
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with the centre of each vertical groove. A special form 
of dark slide is required, of the solid form, which is fltted 
with a tap-like arrangement T (Fig. 6) in the bottom 
rail I when this tap is turned a free passage P is permitted 
into the slide. A section of this fitting is shown in Pig. 
6. In filling the box, the plates O (Pig. 6) are laid back 
to back with an opaque black card C between, and 
dropped into the six grooves (twelve plates in all). The 
end groove No. lis left vacant in order to receive (after 
exposure) the two plates already in the slide. The lids of 
the box are then re-fixed and the box is ready for use. 
When the two plates in the slide hare been exposed, the 
bottom of the slide is placed between X and Y, the end of 
T going through E. Now by bringing the top lid over 
groove I, and revolving T, the plates fall into the groove. 
Moving the arrow to 2 and inverting the box (of course, 
drawing out and in the two false lids A and B) allows a 
fresh pair of plates to fall into the slide ; then T is again 
turned, A and B are closed, the top lid is pushed fiush, the 
bolts are loosened, and the slide is removed. In the 
hands of a careful operator this device has given satis- 
faction. 

Model of Hot-water Apparatus.— A model of a 
hot-water apparatus for domestic supply must consist 
of a boiler, resei-voir (cylinder or tank), cold cistern, 
piping, and cocks. For the boiler, procure a low glass 
bottle or jar, about 2Hn., with a large neck. Cork 
the neck soundly, add bore two holes through the 
cork for the pipes. For the cylinder or tank, a 
short lamp chimney will do, corked soundly at each 
end, the corks being bored for the ]3ipes. The cold 
cistern need not be of glass ; a zinc or tin vessel will do, 
with a short piece of tube soldered into it at the bottom. 
The pipes are of J-in. glass tube, which can be purchased 
at about a halfpenny jjer foot. It can be broken clean 
at any point by marking it round with a smooth file, 
and can be bent in' any gas fiame (a blue fiame is 
cleanest). The joints, where two pipes come together, 
can be made with shoi-t pieces of elastic rubber tube of 
a smaller size, and stretched on. The cooks (two will 



whether it is true. If not, draw it as required. A short, 
strong, perfectly hard, and untempered drill is, used. 
It is inserted in a central hole in a brass runner. The 
pinion is revolved by a bow, and the runner holding the 
drill is pressed against it with the fingers, and slightly 
revolved backwards andforwards. Turps is used to lubri- 
cate. The moment the drill ceases to cut, re-sharpen 
it, or the bottom of the hole will become burnished. If 
the pinion is too hard to drill, heat it to a pale blue, and 
remove the blue with spirit of salt, a momentary dip 
only, and wash well in water. Drill to a depth of at least 
a pivot and a half. Harden and temper a piece of steel 
wire, and file up in the pin-vice to a tight fit iu the hole. 
Let it be smooth and burnished, and the hole clean. 
Tap it in with a hammer until it is home. Then centre 
in the turns, drawing the centra with a file until true. 
Turn the pivot on it. Smooth it with oilstone dust and 
oil mixed to a thin paste, and used on a flat soft steel 
polisher as a file, the pivot revolving and resting on a 
brass polishing bed, which is a brass runner suitably 
filed. When smooth, clean off; re-file the polisher clean, 
and polish with red-stuff and oil used in the same way. 
Bound up and burnish the pivot end in a "lantern 
runner." 

Cements used by Dentists.— The cement princi- 
pally used by dentists is an oxyphosphate of zinc. 
The material consists of a liquid containing phosphoric 
acid and phosphate of zinc, and a powder consisting 
of oxide of zinc. When the two are mixed to a 
paste they set' rapidly and form the oxyphosphate. 
Zinc oxychloride is another cement j it is formed 
by mixing oxide of zinc with a strong solution of 
chloride of zinc. Feichtinger recommends that 3 parts 
of zinc oxide be added to 1 part ot powdered glass, and 
this mixed with 50 parts of a solution oS zinc chloride of 
sp. gr. 15 or 1'6 ; then add I part of borax dissolved in the 
least possible quantity ot water. Zinc oxysulphate is a 
similar cement formed by calcining 1 part of sulphate 
and mixing it with 2 or 3 parts of oxide of zinc. The 
mass is mixed to a paste with water previous to using. 
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Heating Water by Steam.— Exhaust steam ia 
the most eeonomioal heater for water. The exhaust 
steam would have to be blown through a tubular 
heater in the tank, but in order to keep the heater in 
effeetiTe condition the steam must first pass through a 
separator which will free the steam from oil. If live 
steam is used, then the most economical plan, in cost 
and in time, is to blow the steam direct into the tank ; 
but this blowing of steam into the tank Is accompanied 
by an unbearable noise if the tank is situated where 
noise will cause a nuisance. An appliance called a 
silencer may be fitted to the tank; but experience has 
shown that to obtain silence when free steam is blowing 
into cool water is a difficult matter. The noiseless 
method of heating by live steam is to let the steam 
circulate through a coil, the condensed water flowing 
back to the boiler through a pipe run from the lowest 
point of the coU to below water-line in tjie boiler. 

Scaffold tor Kaising Chimney.— The illustration 
shows a scaffold that has been erected for the 
purpose of raising the chimney stack of an exist- 
ing building : a lean-to building abuts on the main 
structure, and the scaffold must be built over the 



the sitter from draughts ; but Vig. 2 is quite an old ran n a 
chair, the sitter being sheltered from the sun and wind 
and from slight showers also. It may be sawn from a 
box Sft. long. To makei such chairs look well they 
should be painted, and some persons will find them more 
comfortable if the baqk legs are kept from lln. to 2 in. 
shorter than the front ones, so as to give a slight inclin- 
ation to the seat and back. The original form of the 
boxes is indicated by the dotted lines. 

Self-beating Soldering-bit.— Soldering-bits heated by 
benzoline or spirit may be made with a small barrel- 
shaped reservoir, and this, in addition to holding the 




/ 












M 


iwfisLksip: 






^ 


io J 




I 


) 


i° J^ 


f 










f 




i. 




J 


^ 


i 






'h 


a|\ 














^^ 



ScafTold for Kaising Chimney. 

two buildings. Select some good stiff poles of suitable 
length, dig the holes and place the two standards A 
in position, and afterwards well ram. But these 
standards should not be permanently fixed until 
the braces B and the ledger C have been secured 
(making a piece of solid work) at the proper height 
for the ledgers resting on the ridge. The two ledgers 
C should now be placed in,position, one end (thebuttend) 
hanging over the opposite side of the ridge sufficiently 
far to carry the puncheons E. Bags of shavings should 
be placed between the ledger poles and the ridge in order 
to prevent fracture of slates, etc. The braces D (for 
supporting the long ledgers) are next fixed, the short 
ledgers are tied to the long ones, and the puncheons E 
secured at the bottom to the long ledgers and at the top 
to the short ones. Scaffold boards for bracing are nailed 
to the puncheons, and boards are laid for the brick- 
layers. Each scaffold is reached by a ladder. 

Garden Chairs made from Tea-chests.— Fig. 1 

shows a garden chair made from an East India tea 
box, 2 ft. long and 18 in. wide and deep, the only tools 
being saw and knife. Better legs might doubtless be 
made with 2-in, or 2J-in. scantling, if such should come 
readUy to hand ; but those shown are waste board from 
the box itself, and consist of two thicknesses nailed to- 
gether between the seat and the ground. The box (lid 
included) will yield enough spare wood, not only for the 
legs, but for strengthening wherever this may be re- 
quired. This chair is one which will pretty well screen 




Garden Chairs made from Tea-chests. 

spU'it, is used as the soldering-iron handle. One end of 
the reservoir is fitted with a filling cap, and from the 
opposite end protrudes the tube carrying the burner. 
To the tube end of the reservoir an iron clip is attached, 
and this secures an iron bar which stands out over the 
burner head. At the end of this bar the copper bit is 
attached and held either vertically or horizontally in 
the flame. . 

Polishing Watch Jewel Holes.— By the ^sual 
method, stones for watch jewel holes are ground and 
polished with diamond dust on iron and copper mills or. 
laps. The interior of a hole is polished by centreing the 
.iewel hole in a lathe by means of shellac, and introduc- 
ing a thin copper wire, into which diamond dust has 
been hammered. A high speed is necessary. 
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Making Gelatine from Ham Skins.— In making 
gelatine from ham skins, these should ue hoiled in a 
digester for several hours under, a few pounds pressure 
until the material is thoroughly sof tenedTand the gelatine 
is practically siil in the water ; the solution may then be 
drained from the refuse, and in order to clarify it for 
making clear aelatine the solution should be strained 
through a cloth and then allowed to become cold, when 
the fat can be cut away from the surface. The jelly 
should be heated gently until just fluid, then the whites 
of one or two eggs should be stirred well in, and the 
solution heated to boiling. The white of egg coagulates 
and carries with it all thp finely divided suspended 
matter, provided the temperature was not more than 
loo' F. when the white of egg was stirred in. The 
material may now be filtered through a fiannel bag kept 
in a warm place. The solution should be run into 
oblon» wooden moulds, and when set the jelly should be 
turned out by taking away the sides of the moulds. 
The slab of jelly may be cut with a wire into cakes of 
about i in. to I in. in thickness, and these should be 
placed on cord nets in a clean warm room to dry. The 
dilfloulty in di-ying is to get the cakes hard before any 
germs grow on them : this can only be managed with 
cleanliness and as little dust as possible. When the 
cakes are dry, they should be wetted on the outside, 
brushed well with a small brush, and again dried. 

Fitting Revolving Oilstone.— The illustrations show 
a wooden stand in which to movmt a revolving oil- 
stone which is 2^ ip. in diameter and 1^ in. thick. 
It will first be necessary to make a spindle as Fig. 1. 
This may be forged from a piece of S-in. rounxl iron 
worked down to iin. at A, where it passes through the 
stone, yI, in. in diameter at B for the bearings, and with 
a solid collar worked at C. A wooden or bone handle is 
fitted at one end D, and a nut is used at E to hold the 
Etone on the spindle. The stand may be of l-ln. hard- 



the actual bulk of a square tapering log is as follows 
(assuming, of course, the square to be perfect, and the. 
taper uniform). Multiply the width of the large end by. 
the width of the small end : add to this the area of both 
ends and multiply by oue-third of the length. Take, as 
example, a log 12 ft. long, 2 ft. squai-e at large end, and 
1 ft. square at small end. 

Width of ends multiplied together 2 x 1 = 2 ft. 

Area of large end 2x2= i ft. 

Area of email end 1x1= 1 ft. 



These added 
Multiplied by J length 

Actual bulk 



.7 ft. 



28 cube ft. 



Dealing with the same log by recognised method 
Mean girth equals 6 ft. 

Quarter of this 6 -r- i = IJ ft. 
This squared 1* x 1^ = 2J ft. 
Multiplied by length ... 12 ft. 



Kecoguised bulk 



27 cube ft. 



showitig an allowance for taper of just 1 cub. ft. For 
round logs it is only necessary to remember additionally 
that the ratio of the circle to the square which contains it 
is "7854 : 1 ; that is, to find the area of a circle, first find the 
area of the square which just contains it, and multiply 
by ■'i85i. I might point out to those readers who are not 
fond of decimals that the fraction JJ will equal ■7^57, so 
that if the area of the circumscribing square is multi- 
plied by 11 and divided by 14, it will give an error of only 
3 in 10,000. Assume a round log to be 15ft. long, 3ft. 
across the large end and 2 ft. across the small end. Find 
by the above method the volume of the square log which 
will just enclose it i then multiply by 11, and diTide by 
14. 
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FIG. 3. 



'Fig. 2 



wood, the two side pieces being shaped as at P (Fig. 2), 
and the base as G (Fig. 2). A plane iron is shown in 
position for sharpening at H, and for supporting the 
back end of this a l-in. diameter rod I may be dowelled 
between the supports. The side pieces may be glued 
and screwed to the base, and a couple of screw holes 
should be Dored through the bottom tor securing to the 
bench. Fig. 3 is a cross section through the spindle, 
showing the bearings, a brass socket being used at J, 
and a simple bearing made out of a couple of A-in. brass 
plates secured to the side with screws at K. 

Colouring Illumination Lamps.— To colour a 
number of white illumination lamps in different tints, 
the lamps should be first thoroughly cleansed from 
grease. For a red colour, obtain some dry crimson lake 
and turpentine varnish ; grind up the lake to a paste 
with a little of the varnish, thinning it with more of the 
varnish to a working condition. The lamps should be 
coloured inside, using a flat fitch b»ush. In working, 
turn the lamps about so that the colour may evenly 
cover the whole surface. When thoroughly dry they are 
ready for use. For a yellow colour, use gamboge ; for 
blue, use Prussian blue ; and for green, mix together 
Prussian blue and gamboge. 

Log Timber Measurement.— The recognised method 
of measuring log timber is to take a quarter of the 
girth, at the middle of the log, in feet, square it, and 
,multlply by the length, also in feet, ft is acknow- 
ledged that.Tinless the log is parallel and square, this 
rule does not give the actual bulk, but something less, 
and it is wisely argued that this is as it should be, in 
view ot the waste that usually takes place when convert- 
ing round or tapering logs. However, beyond knowing 
that certain allowance is being made, ignorance fre- 
quently prevails amongst users of this rule as to the 
amount of discrepancy from the actual cubic contents. 
This is, perhaps, due to a notion that to obtain the 
actual figures would require a considerable amount of 
skill a,nd patience. The following is an attempt to 
point out as simply and as profitably as possible the 
fallacy of this idea. A very simple rule for discovering 



Widths of ends multiplied 3x2 = 
Area of large end 3x3 = 
Area of small end 2x2 = 

Added 

Multiplied by i length 

Actual bulk of square log 




Actual bulk of round log 



14)1045 
... 74ft cube ft. 



Same log by recognised method. Quarter of mean 
girth will be just under 2 ft. 

This squared 2x2= 4 ft. 

Multiplied by length 15 



Eecognised bulk 



60 cube ft. 



Showing an allowance for roundness and taper of over 
14 cub: ft. For a round parallel log, find bulk of square 
log which just contains it, multiply by 11 and divide by 
14, as before. Take a round log 24 ft. in diameter, and 
20 ft. long. 

Bulk of square log 20 x 2i x 2S = 125 cube ft. 



Bulk of round log 



14)1375 
... 98f\cubeft. 



By recognised method. Quai'ter of mean girth will be 
just under 2 ft. 

This squared 2x2= 4 ft. 

Multiplied by length 20 

Kecognlsed bulk ... SOcubeft. ' 

Showing an allowance for roundness of over 18 cub. ft 
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Treating Raw Gutta-percha.— There are two 

methods . ol treating raw gutta-percha for removal of 
the impurities. The gutta may, be softened in 
water at a temperature of ahout 50' C, and Is then 
rolled out into a hand by iron rollers, the top 
roller being loose so that any stones or hard bodies raise 
it and pass through. The stones, etc., are then picked 
out and the gutta strips folded into loose blocks, which 
are treated in a cylinder, and on emerging are cut into 
shavings by two revolving wheels. Or the gutta is 
placed in boiling water and then brought between two 
cylinders ; the inner one revolves, and, being covered 
with sharp teeth, tears the gutta to, shreds, which are 
carried away by water flowing between the cylinders. 
The shreds are softened in hot water, and the mass is 
kneaded in a machine in which are two or more revolv- 
ing rollers covered with blunt spikes. The ordinary 
gutta-percha of commerce would require only to be 
softened in hot water and rolled into ribbon between 
iron rollers to fit it tor the manufacture of golf balls. 

Pneumatic Action of Mechanical Fiano Flayer.— 

The main principle of the action of one kind of mechan- 
ical piano players Is illustrated in the accompanying 
diagram, in which two sti(iall bellows are shown; some 



or until it slightly thickens, and is then allowed to cool 
down to 140" 0. : 2 per cent, of finely ground litharge is 
then added and the whole thoroughly agitated. It is 
then allowed to cool to about 95' C, and is thinned down 
with American tui'pentiue in the usual manner. The 
resulting varnish dries in about six or eight hours. 
EesIUi manilla, or dammar gums may be added to the 
varnish, the quantity being from 50 per cent- to 75 per 
cent. ; this renders the varnish hard and elastic, and it 
dries in eight or ten hours with a hard transparent 
gloss. "Wood-oil varnishes are more resistive to atmo- 
spheric influences when, woi-ked up with pigments ; these, 
varnishes are also useful in the preparation of enamels, 
especially when incorporated with zinc white. In the 
preparation' of lacquers wood oil is also very useful, as 
it possesses the remarkable property of being soluble in 
amyl alcohol, which renders the oil valuable in the 
lacquer industry. Many attempts have been made to 
deodorise wood oil, but up to the present without 
success; the odoriferous principles are the result of 
oxidation. 

Circular -saw Attachment to Sewing-machine 

Stand.— The illustrations suggest a method of flxing a 
small circular saw and spindle to a strong sewing- 
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instruments have one bellows only. It will be noted 
that the plunger is lifted up by strips secured to the 
bottom of^ the bellows; in some cases wire connections 
are made instead of using round or square rod plungers. 
The valve is released by a wire rod ; when the aperture is 
thereby opened the bellows close up, thus giving the 
necessary impact. The operating finger is shown rather 
short; in practice, the plunger strikes nearer the tail 
end. 

Chinese Wood Oil.— During the last few years wood 
oil, also known as tree oil, oil varnish, and tung oil, has 
been introduced as a substitute for Unseed oil, 
principally in the manufacture of oilcloth, varnishes, 
paints, and lacquers. Owing to the high price of linseed 
oil, many of the leading experts have Investigated the 
properties of wood oil, the result of these observations 
varying considerably. Wood oil requires extreme care 
when used in the manufacture of oil varnishes, as it 
gelatinises at a temperature of 180° C, and is then use- 
less for manufacturing purposes. Another fault in 
wood oil is that when used alone or with linseed oil it 
assumes a whitish cast, this being particularly notice- 
able when exposed to atmospheric influences ; also in a 
damp atmosphere it loses its adhesion somewhat, but 
eventually hardens again when exposed to wurm air or 
sunlight. To make Chinese wood oil a commercial 
article for varnish making requires a special treatment 
to prevent it peeling. The method is as follows. The 
oil is first heated for two hours at 170" C, and then 
placed aside to repose for fifty hours, when the clear top 
portion is ladled off ; this is known as cl.■lr^flec^ oil. The 
clarified oil is then heated to 180° C. for about one hour 
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machine stand, so that the saw may be driven by a 
treadle and wheel. Fig. 1 shows a front sectional view 
of the stand as fitted up with the spindle A (carrying 
saw, G) working on centres B and pulley C, connected by 
the band D to the flywheel'E. The steel screws with 
conical points are shown turned into hardwood blocks 
P ; these blocks are each secured to the under side of 
the table with two stout screws. An enlarged view of 
one of the blocks is shown at Pig. 2. The pulley may ' 
be of hard wood about 3 in. in diameter. 

Finding Running Feet In Square Yard of Boards. 

—The number of running feet to form a square yard 
of flooring boards, etc., is readily obtainable by the 
following method. Divide 108 by the width in iijches of 
the single board, and the result is the length required in 
feet. Example.— What length of 5-in. floorboards is 
required to form'a square yard? The answer is 21ift. 
If the boards were 7 in. in breadth, then loj ft. would be 
required. The general rule is arrived at as follows: 
Number of square inches in I sq. yd: is 12 x 12 x 9. The 
area of 1-ft. length of board having any width W is 
12 X W sq. in. ; hence the length of feet required is 
12 X 12 X 9 4- 12 X W, or 12 x 9 -^ W ; that is, 108 -i- W. 
No difficulty need be experienced even if the measure- 
ment of the boards be other than complete inches. 
Example. — How many 44-in, boards .would be required 'f 
Reduce both to halves ; then 216 -^ 9 gives the required 
result— namel.v, 21ft. 
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Cleaning Windo-ws.— Many different substances are 
put into tlie water used by window cleaners. The 
most powerful Is iiydroftuoric acid. This acid will 
dissolve the glass itself, and it removes grease, soot, etc., 
almost instantly. Much care is required in handling this 
acid. The best materials for ordinary imrposes are 
dilute solutions of caustic soda or caustic potash. These 
may be obtained in the commercial forms from a dealer 
in chemicals, and may be employed in the proportion of 
Ipart of alKali to 20 parts of water. Another form of 
window cleaner may he made by slaking a little lime in 
water and adding to it carbonate of soda ; or lastly, 
washing soda may be used. When using any of these 
substances the windows should be washed thoroughly 
with clean water before being dried, as they all have a 
-tendency to act on the glass and render it dull. 

Clarifying Fat.— For clai'ifying fats used for frying, 
a tall jacketed copper cylinder, through which 
steam can be passed, wiE be necessary. If the fat is 
merely turbid from finely divided burnt particles, it 
will simply be necessary to filter it ; but should further 
purification be required, then the means tor doing this 
would have to be considered. Fat for culinary purposes 
should not be treated with chemicals ; all that is neces- 
sary is to add about 1 oz. of f uUer's-earth tor each pound 
of the melted fat, stir it well in, and then allow it to 




with a piece of soft rag, and then polished with another 
piece of rag. A pad made with a bottle cork inside 
several folds of rag is useful when silverinif broad 
surfaces. The double salt of silver and soda hypo- 
sulphite paste above mentioned may be dissolved in 
boiling water, and used in aliquld state to silver bunches 
of brass or copper trinkets by swilling and shaking them 
in the solution until they are white enough. They 
should then be swilled in clean hot water and dried by 
friction in hot bran or hot sawdust. Silvering pastes 
are sometimes made with salts of quicksilver or mercury 
in them, and these are said to be more certain in action 
than other pastes. But the white coat thus obtained 
soon- turns black when exposed to air, and the mer- 
cury renders brass brittle and rotten. 

Trap Nest for Fowls.— Fig. 1 shows a section of a 
trap nest for laying hens. The bottom of this box 
consists of a slope piece A at the back, to which 
the nest egg B is secured, and a movable piece work- 
ing on pivots D fixed at the ends to work in holes 
bored through the ends of the nest box. A lever E is 
secured at one end of 0, and to the other end is attached 
a balance weight P to lift C to the position shown. If 
desired, a spring may be used Instead of the weight. A 
cord is attached to the end of C at G, and this, after pass- 
ing through a hole in the end of the box, is brought over 
the pulley H, and taken to another pulley over J (Pig. 2). 
A bell crank lever, made out of a piece of wire, is secured 
at K (Pig. 2) with a sci-ew, and a short straight lever is 




FIG. I 
Trap Nest for Fowls. 
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Apparatus for Clarifying Fat. 

subside in the jacketed cyUnder ; but before this is done 
the filtration should be tried. An efacient filter may be 
made from a hoop of metal fitting tightly within the 
cylinder, which is suitably supported and provided with 
SL lid, and resting on three supports soldered on the 
cylinder at about halt its height. The hoop should be 
loosely covered with flannel, which will hang down in . 
the centre. The melted fat should be poured on the 
flannel, and will pass through it into the lower part of 
the cylinder, from which it may be drawn by a cock as 
*hown in the sketch. An inlet pipe may be inserted near 
the top, if desired. 

Substitutes for SUver-plating.-All paints and 
solutions made to serve as substitutes tor silver- 
plating have a chemical action on the metal to be 
coated, dissolving a portion thereof and depositing 
a,n equivalent of silver In substitution. Uepositipn, 
therefore, ceases when the metal has been coated 
with a very slight film of silver, and such preparations 
are, therefore, only Imperfect substitutes for silver- 
plating. They can only be usefully employed where a 
silvered appearance is- desired apart from consider- 
ations of wear and tear, as in the case of articles pro- - 
tected by glass or. lacquer. The active ingredient m 
silvering pastes is silver chloride ; this is prepared by 
adding a solution of common salt to a solution of siivei 
nitrate in distilled water until all the silver has been 
precipitated, then pouring off all excess solution trom 
the white curdy silver chloride. This white paste may 
then be mixed with an equal bulk of bi-tartrate ot 
potash; or with twice its bulk ot powdered alum added 
to 8 parts each of common salt and cream of tartar ; or 
•with an equal bulk ot prepa,red chalk added to 3 paits of 
pearlash and li parts of common _ salt ; or the sUvei 
chloride paste may be mixed with six times its bulk ot 
soda hyposulphite. The wet silvering, paste thus pre- 
,pared must be rubbed on the previously cleaned metal 



secured at L with another screw. The entrance to the 
nest box M is fitted with a sliding door N, which is hung 
on the lever 1 by means of a hook. When the hen enters 
the nest, the weight on C pulls the cord and lifts the 
lever at J, which releases the trigger and allows the door 
to drop. When the hen leaves the nest, o (Pig. 1) rises, 
and the egg rolls into the cavity O, where some chaff is 
placed to prevent the eggs breaking... This arrangement 
is also useful to prevent hens eating the eggs. The nest 
box is placed in a pen which can be entered only through 
the door M (Pig. 2). 

Recovering Gold from Pure Gold-leaf.— It is 

possible to recover gold from good gold-leaf. To do this, 
the gold-leaf should be mixed with gum water and dried, 
then placed in a crucible and heated till no turther 
smoke arises. Borax should then be added, and the 
crucible brought to a white heat. On breaking the 
crucible, the gold will be found as a button. To obtain 
pure gold, the silver and copper would have to be 
removed by solution in aqua regia, and the pure gold 
would be precipitated from this solution by boiling with 
ferrous sulphate. The finely divided gold could then be 
fused as above described. 

Dyeing Leather Black.— Leather is dyed either 
by rubbing on the dyes or by immersion, but the 
former method will serve most purposes Make two 
solutions, one by boiling lib. ot -logwood chips with 
leal, of water and straining! then add to this a 
little carbonate ot soda. The other solution is made 
by dissolving 8oz. ot sulphate of iron (copperas) 
and 1 oz. ot sulphate of copper in 1 gal. of water. 
Having both solutions warm, brush the logwood solu- 
tion well into the leather, and after about a quarter of 
an hour follow with the iron solution ; allow the leather 
to dry partly, and, it the black is not continuous, 
brush again with both solutions. Kub up a little soap 
with water and add a little egg yolk ; put this on the 
leather, and rub well in. Dry the leather slowly and 
stretch it on a board trom time to time, rubbing with a 
smooth piece ot wood. 
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Piano Truck.— The framework of a piano truck should 
he of thoroughly dry English ash. The outer bars A (Pigs. 
1, 2, and 3) are 5 ft. 6 in. long by 3 in. deep and 2 in. thick, 
and are tenoned together with the cross-bars B (Fig. 3), 
which are Sin. wide by 2 in. thick, the frame beingS ft. long 
by4ft. wide outside. The two summers Care 2 in. square, 
an d the centre on e D is 2^ in. wide by 2 in . deep. When put 
together for good the tenons and mortises should have a 
good coat of white-lead mixed with raw linseed oil. The 
boards on top of the frame are 1 in. thick, and bring it 
level with the side pieces. The handle is 2J in. square 
under the frame, and tapers slightly to the front, the 



not allow them to remain stationfltry in the firs, but 
move them backwards and forwards, working from the 
centre of the plate to one end ; serVe the other end im a 
similiar manner. When tempered, and whilst hot, hold 
the plate oyer a saddle tool or in the jaw of the ,Tioe and 
give it a sufficient number of blows to bring it to the 
right compass. Having finished the back plate, let it He 
on the fitting plate edgeways ; make the next plate vei 
hot, place it in its position on the back plate, and whilst 
a helper is gripping the two plates together at one end 
smartly pinch them together with the spring tongs ; 
then cool out in water, re-heat, and temper .aS before. 




Piano Truck. 

cross handle being 1 ft. i in. long by 2 in. wide, and 1 in. 
thick. The front scroll irons P (Fig. 1) are 7i in. deep to 
the centre of the bolt, the hind ones G (Figs. 1 and 2) be- 
ing 6 in. deep to the centre of the bolt. The springs are 
3 ft. 2 in. to the centres of the eyes, the compass over the 
last plate from the centre of the eyes being 6 in., the 
number of 2-in. steel plates five. No. 1 thick for four 
plates, and No. 2 for the back plate. The grease axle H 
(Figs. 2 and 3) is 1 in. square, with right- and left-hand 
threads and nuts. The wheels J (Figs. 1, 2, and 3) are 
1 ft. 9i in. high when tyred, the diameter of the stock 
being 5i in., the length 7 in., with twelve IJ-in. , spokes. 
The height from the ground to the bottom of the 
framing is 2 ft. 

Carriage Springs.— Here are instructions on setting 
and tempering springs for carriages. First it is necessary 
to decide what the compass in the back plate will 
measure when the spring is finished ; from this measni-e- 
ment deduct i in. for each plate with which the spring is- 
made. This will give the exact compass required iu 
the back plate betoi'e the other plates are fitted, and for 
a guide, mark two lines on the fitting plate at the dis- 
tance required. Now make the back plate red-hot from 
end to end, grasp one end with the spring tongs, place 
the other end on the anvil, and gently press it in the 
middle until it assumes the depth and shape desired ; 
this operation should be done smartly, so that the 
plate is still red hot when plunged into the water to cool 
out. When cold, re-heat the plate to temper it. To as- 
certain its right temper, rub along it a piece of wood 
till the wood flares. When letting the plates, down, do 




Eepeat the pi'ocess with each succeeding plate until the 
spring is finished. When fitting the plates together,., 
there should be a' sjiace between each pair of plates at 
the centre of the spring whilst the ends are touching. 

Paste BlacUlng for Boots For paste blacking for 

boots, nlix well together 21b. of ivory black, 2 lb. of treacle,' 
and ilb. of sweet oil, then add i lb. of oil of vitriol and 
sufficient beer or vinegar to make 1 gallon. Another- 
recipe: Melt Soz^of beeswax in an earthen pipkin and 
stir into it 2 oz. of ivory black, 1 oz. of Prussian blue 
ground in oil, 1 oz. of oil of turpentine, and i oz. of copal 
varnish. Make into balls, apply with a brush, and polish. 
with soft rag. i ■ . " 
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Flvlng Heavy Gateposts.— The drawings show a pair 
of framed and hraeed gates each 6 ft. wide by 8ft, high, 
the framework being 24 in. thick, hung to pitohpine 
j)Osts 9 in. by 9 in. All the support for the posts is pro- 
Tided below the surface of the ground as shown at Kga. 
1 and '.'. A main sill or sole piece is provided and two 
pieces about 9 in. by 5 in., these and the main sole pieces 
being lapped together. The posts tenon into the main 
sole piece and are kept in position by braces about 5 in. 
by 5 in. in section. These braces would have tenons 
litting into mortises in the sole piece and post, details 
being shown at Pigs. 3 and 4. It will be seen that the 
posts are only braced in the two directions of principal 
leverage when, aa in a great many cases, the gates 
work through an angle of 90° only; in other cases, 
where the gates open through an angle of 180° as indi- 
cated by the dotted position A (Pig. 1), braces B would be 



applied to the tin by means of a camel-hair brush, or the 
tin work may be dipped into the lacquer. ,A uniform 
even finish is obtained by placing the tin, immediately 
after applying the lacquer, m an oven having atempera- 
ture of about 150^ P. 

RetlnnlnK Cast-iron Utensils.— The only reliable 
method of re-tinning old cast-iron ware is entirely to 
remove the old tin by filing, scouring, or machining, 
and theii treating the article in the same way as that 
adopted for new goods. Hew cast-iron ware has the 
surface first prepared for titaning by being rendered 
smooth by one of the methods mentioned above ! the 
article is then heated gradually to redness, and then 
allowed to cool. An alternative method to heating is to 
pickle the article for a short time in warm sulphuric 
acid. The article is then immersed in slightly dilute 
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Fixing Heavy Gateposts. 



necessary, and the sole piece should also be longer as 
inaicaieu ay dotted lines. As a rule, braces would be 
quite unnecessary on the outside of the posts, because 
when the gate is open at 90", as dotted at C (Fig. 2), the 
great pressure is in the direction of the brace B. The 
sole niece should rest on a bed of concrete about 6 in. 
thick, and by far the best results will be obtained by 
filling in the excavation made for sole pieces, etc., with 
concrete. It is a good plan to tar the timber work that 
la embedded, but if that method is adopted it is 
essential that the timber be thoroughly well seasoned, 
or it will decay all the quicker. 

Lacquering Tin Green.— A green lacquer for tin 
may be prepared in the following manner. First dis- 
solve 2 oz. of orange shellac in 1 pt. of methylated spirit 
by frequent agitation. Then add sufficient aniline green 
(soluble in spirit) until the desired depth of colour is 
obtained. Strain before using. The lacquer can be 



hydrochloric ^cid and allowed to pickle for about twenty- 
four hours, and is then again pickled for a short time 
in chloride of zinc. The article is then ready for tinning 
by immersion in the usual way, a pad of tow or wool, on 
which is sprinkled sal-ammoniac, being used to wipe out 
the superfluous metal. Any untinned patches can be 
remedied by wai-ming the article to the melting point of 
tin, and rubbing a little grain tin over the untinned 
part with a lump of sal-ammoniac until the tin adheres j 
then wipe it out smooth with a pad as before. 

Beat-resisting Brown Palnt.-Por a, heat-resisting 
paint of a dark brown or chocolate colour, to be used on 
a tin-plate lamp, mix lib. of drop black ground in tur- 
pentine with i lb. of Indian red paste paint. Thin down 
to working consistency with 2 parts of turpentine and 
1 part of japan gold-size. This paint will dry with a dull 
surface, and will not be affected by the heat from the 
lamp. 
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Regulating Louvre Boards for Drying Shed?.— 

Pigs. 1 to 4 show an opening provided with regulat- 
ing louvre boards suitable for a drying slied or similar 
premises. Frames with splayed sills, as shown, would 
be made and fixed. The louvres would next be fitted to 
lengths, and the edges splayed and fitted together, as 
shown at Fig. 2. From 30' to iV wUl be a suitable angle 
for the splayed edges. At each end they would be con- 
nected to the frame by centre pins and plates, the centre 
pins being fixed to the jambs of the frame, and the plates 
to the ends of the boards, as shown at Fig. 5. By this 
means each board can be placed in position. To open 
and close and regulate the boards, a fillet li in. by 2 in. 
should be prepared, and hinged to the upper inside edge 
of each board at one end, as indicated at A (Fig. 3). 
By pushing the strip up or pulling It down, the 
louvre boards can be opened or closed as required. To 
keep the fillet in position, one of the several forms of 
stays can be made to suit the purpose ; or should the 




51b. of light, middle, or deep shade zinc green, ground in 
varnish, and thin down to a uniform consistency with 
2pt. of crystal paper varnish, 4pt. of pale copal or 
carriage varnish, 1 pt. of pale gold-size, and i pt. ot 
American turpentine. This enamel will In about six 
hours, dry hard, with a hard brilliant gloss, and is 
admirably suitable for interior decoration. Green 
enamel for exterior work should be mixed as follows: 
Mix together zinc green ground In best copal varnish 
51b., with finest carriage varnish 5 pt., body varnish Ipt., 
pale goldrsize ipt., turpentine ^pt. The varnishes era- 
ployed for the outside enamels should be of the finest 
quality, should possess good body and durability, and 
should be iirocured from some reliable and old-established 
firm. The following are among the varnishes that are 
suitable for preparing enamels for outside use: Best 
copal, carriage body, dial, and (for white) colourless 
copal. For the Intferior enamels cheaper varnishes may 
be used, as dammar, maple, French oil varnish, crystal 
paper, and pale oak, which are used In variable propor- 
tlons with,th'ose first named. The undercoats to receive 
the enamels should be prepared vrlth a flatted spirit 



portions being : __ - -^ -j .^ :i 

suflicient, the work being well rubbed down and dusted 
after each coat to give it a solid and an even 
foundation upon which to apply the subsequent coats of 
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louvre boards be out of reach, an Iron rod could be 
fixed to the fillet, or the boards could be opened and 
closed by means of two cords, one cord being fixed to 
the bottom ol the fillet, and the other cord to the top. 
The cords are worked over a pulley, as indicated at 
Fig. 4. 

Permanent Green Enamel.— The following formulse 
for the preparation of green enamels have been found to 
give very satisfactoryresitlts with respect to permanency, 
(jreen enamels should be based on the zinc greens, or 
what are generally known in the trade as permanent or 
royal greens. These greens (unlike the Brunswick and 
chrome greens) endure exposure to light and air, and 
are not attected by exposure to sulphuretted hydrogen. 
They thus possess a decided advantage over other greens, 
which tend to turn black. Zinc greens may also be 
safely mixed with all other colours. These greens are 
useful for painting Venetian blinds, window sashes, and 
any work that is much exposed to the sun's rays. In 
combination with suitable varnishes, zinc greens may 
be converted Into very durable enamels, suitable for 
both interior and exteiidr decoration. The following 
ai-e practical recipes for the preparation of enamels 
which have been found after a long experience to be 
unsurpassed lor permanence, hardness, and lustre. Get 



enamel, which will have an even and brilliant finish 
when completed. In all cases enamels should be applied 
in a warm temperature free from dust. 

Faulty Barometer.— The wheel barometer is a syphon 
barometer, and if the mercury has collected at the 
, bottom and refuses to rise, it is evident that avolume of 
air has entered the tube. This air must be ejected, and 
a true vacuum obtained in the tube above the mercury 
before the Instrument will do its work. First remove the 
various parts carefully, then examine the tube. ,If it 
is sound and good, refill it with mercary clarified by 
dilute nitric acid. Boilthemercuryand heat the tube by 
degrees over a spirit flame. Pour in a little of the mer- 
cury and boil it.for some time. Then allow it to cool, and 
add a further quantity of mercury, previously warmed. 
This again must be boiled, and the action repeated until 
the tube is quite full. In this manner the moisture and 
air which adhere to the sides of the tube pass ofE with the 
mercurial vapour. A barometer tube Is free from air and 
moisture if, when it is inclined, the mercury strikes 
against the top of the tube with a sharp metallic sound. 
When air or moisture is present the sound is deadened. 
In rearranging the weight and float over the pulley, 
rstnember that the, weight is somewhat lighter than the 
float. 
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Setting Out Van Tilt.— As a help in setting out, 
I'ig. 1 shows the side elevation o( the framework ot a Tan 
tilt 8 it. long, 51t. wide, by 3 ft. 7 in. deep, and Fig. 2 a halt- 
section of the tilt close-hoai-ded on the outside. To 
make the tilt, two pieces of English ash A (Figs. 1 andJJ) , 
Sit. 41n. long, 3in. wide, by 2iu. deep, should be planed 
up squai-e and true in line, and fixed on the van. Let in 
the front hoopstick B (Pig.' 1) , giving it a sail forward of 
6 in., as shown, and keeping it in 2 in. from the 
front of the rave ; then put in the hind hoopstick (Figs. 1 
and 2), giving it a sail backward of IS in. Having fixed 
both hoopstioks into the rave level with the outside, as 
shown in Fig. 2, set out an equal division at top and 
bottom, cramping the hoopstioks on to the edge of the 
rave at the same height as the front and hind hoopstlcks. 
Fix a long straightedge on the top of the front and hind 
hoopstioks; it will then be easier to set the hoopstioks 
out true. A helper will also be necessary to tighten up 
the cramps used to keep the hoopstioks in place. When 
they are ail in position, with a striking awl mark each 
side of the hoopstioks on the rave, numbering them as 
the work is proceeded with. "When this is done, take off 
all the hoopstlcks, then the raves, and let the hoopstioks 
in at the bench ; then cut the ends on the rave, and put 
the hoopstioks in with a cramp on each one, as the top 
face of the hoopstioks must be made level on the top 
and round the corners to get the boards on tight and 
level. Now fix the hoopstlcks in with a U-in. No. 14 
screw at each side. For covering the tilt u.se f-in. yellow 



Ing the eyeglass; and in order that the combination 
should be achromatic the distance between the lenses 
must be equal to half the sum of their focal lengths. Thus 

?-ii = o- = "-i in. (2) That to find the single lens equi- 

valent, divide twice the product of the focal lengths of 



the component lenses by their sum. Thus 



3x1x2 



3 + 1 4 

= IJ in. (3) That in a refracting telescope the distance 
between the object-glass and tlie eyepiece is the sum of 
their focal lengths. Supposing the object-glass to have 
a focal length of Win. ; then the distance between it and 
the eyepiece would be 40 + IJ = 41J in . Now in a terrestrial 
eyepiece the erector combination of lenses takes the 
place of the astronomical eyepiece, and is so arranged 
that the principal focus of the field lens coincides with 
the small inverted object formed by the object-glass at 
its virtual focus. Both the lenses of the erector are 
plano-convex, and are arranged with their plane sides 
towards the object-glass. The lenses of the erector com- 
bination may be secured in a tube similar to the 
astronomical eyepiece and in the same manner. Then 
a larger tube, which slides over the tube containing the 
erecting lenses, having been obtained and placed in 
position, the astronomical or magnifying eyepiece is 
inserted at the other end. Distinct vision is obtained 
by means of the sliding tube in the eyepiece, which 
alters the relation of the magnifying with the erecting 
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pine; this ranges from llin. to 17 in. or 18in. wide for 
ordinary work, and for special jobs the writer has had 
3-in. pines, 2ft. 4in. wide, run out at lin. and tin. Put 
on the bottom length first, then work from the centre 
of the roof ; the corner panels must be bent to fit the 
corner by wetting the outside of the board, and holding it 
a little distance away from a hot stove-pipe, being care- 
ful not to get too much bend, or the panels will crack 
when being put on. For a miller's or coal van, a canvas 
or sailcloth covering is made, and tied on the van by eye- 
lets let In round the bottom edge. 

Destroying Vermin by Fumigation.— First close 
all inlets in the I'oom, and then place in the centre 
of the floor a large shallow iron or earthenware 
vessel containing about 4 lb. of flour sulphur mixed with 
\ lb. of cayenne pepper ; set fire to this preparation and 
securely fasten the door. The sulphur-pepper mixture 
should be allowed to smoulder for 'about twenty-four 
hours. In an excejitionally bad case, the stoving should 
be repeated ; anything, such as paper, that would prevent 
the sulphur fumes penetrating the corners and crevices 
of the walls and floors should be removed. After the 
stoving, wash the walls with strong carbolic acid diluted , 
with water. 

Adding Terrestrial Eyepiece to Astronomical 
Telescope.— Terrestrial eyepieces are made in two pat- 
terns. In one the lenses have a fixed relation to one 
another. This pattern is fitted to all ordinary draw 
telescopes for day work. In the second pattern, known 
as the pancratic eyepiece, the relation between the 
magnifying combination and the erecting combination 
may be altered at will ; and each alteration in the rela- 
tion produces an increase or decrease in the magnifying 
power. Terrestrial eyepieces, therefore, consist of four 
lenses arranged in two combinations of two lenses each. 
The first pair shows the inverted object, the second pair 
reverses it so that it reaches the eye erect. In arranging 
their respective positions the follov^ing provisions are 
necessary. (1) That the ratio of the focal lengths of the 
lenses in an eyepiece is usually 3 : 1, the latter represent- 



combination, and in the ordinary manner by altering 
the relation of the erector lenses with the objective. A 
diaphragm or stop inserted between each combination 
of lenses will improve definition. But the great point 
alwajrs to be borne in mind in the arrangement and 
combination of lenses is to be certain that all the lenses 
are exactly concentric around one optical axis. The 
least deflection of any one of the lenses will mar the 
entire effect. This is why all practical opticians secure 
their lenses in metallic cells. Other methods are never 
satisfactory. 

Stencil Cutting,— To cut stencil plates, the tools are 
an assortment of punches and chisels, d, hammer and 
mallet, and a few smooth files. A lead piece hardened 
with a little zinc makes a bed for punching out the metal 
to the various shapes. Commence by drawing the letter 
required to size, and punch the metal through along the 
straight lines with the chisel ; then, if the letter is a 
small one, punch round the curves with one of the small 
chisels until the metal is removed to form the letter. 
Flatten the burr down with the mallet on any smooth 
iron surface, and file out clean the rough edges from the 
cutting operation. If the letters are of large size, cut 
them along tlie straight lines as above, punch a round 
hole at suitable places, and as large as possible between 
the curved lines, and then with a pair of bent-nosed, 
snips cut round from these holes on the curved lines 
of the letter. The edges are then made smooth, and the 
metal is flattened as described. Sheet zinc or similar 
material is suitable for stencils. 

Hardening Copper Wire.— Copper wires and phos- 
phor-bronze wires can be hardened only by drawing them 
through a draw-plate, or between straightening pins, 
or by some other method of compression and friction. 
If the wire has been made very soft by annealing, it will 
stretch and become smaller by the drawing process ; but 
it is not necessary to make it much smaller to harden 
the wire. Impure copper will harden quicker than pure 
copper. 
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Increasing Height of Nursery Fender.— There are 

several excellent methods o( increasing the height of a 
nursery tender, two o£ the best Iplans being here de- 
scribed and illustrated. Fig. 1 shows the end of the 
fender with the addition made by tixing behind the 
present rods round iron rods, and riveting these to the 
top rail, which may be either of flat iron or half-round 
brass. The bottom ends of each rod should be flattened 
out, and turned at right angles, and then screwed or 
riveted to the bottom plate of the fender, as shown in 
Fig. 2. These rods should be fastened to the main rods 
of the fender with vfire, as shown, and also with a clip 
which fits over the upper rail of the existing fender, and 
which is fastened to the new rods with screw and nut. 
The upper rail of the present fender should be filed out, 
as shown in Pig. 3, to let in the new rods. Fig. i illus- 
trates another method, a second' rail of flat iron, with 
the round rods of the required additional height riveted 
into it, being fastened on to the present top rail of the 




dissolved in dilute hydrochloric acid, the solution 
brought into a platinum dish, and excess of pure 
caustic soda added. The soda must be prepared from 
sodium. The precipitate of oxide of iron Is filtered off, 
washed until free from alkali, dried, ignited, and 
weighed. The solution from the oxide of iron is 
acidified with acetic acid, and the alumina precipitated 
by ammonia; this is also, washed, dried, ignited, and 
weighed. The solution from the oxides of iron and 
alumina (a) is bbiled.and ammonium oxalate is added; 
this precipitates the lime as oxalate, and it is filtered oft 
and treated as the other precipitates. The filtrate from 
the lime is rendered alkaline by ammonia, and sodium 
phosphate added; after standing overnight all the 
magnesia will be precipitated. The precipitate is col- 
lected on a filter paper, washed with water containing 
ammonia, then dried, ignited, and weighed. The mag' 
nesium phosphate is calculated to magnesia by multi- 
plying by 1%. The alkalies are determined in the re- 
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fender by bolts and nuts, as shown in Pig. 5. The 
second is perhaps the easier method-. A half-round brass 
top may be fixed on the upper rail'of the new portion if 
desired, and the wirework should be made in the re- 
quired length, and fastened to the round bars with wire 
Ues. 

Analysing FuUer's-earth.— The analysis of fuUer's- 
earth is a long and complicated operation, requiring con- 
siderable skill. A portion is carefully weighed and the 
moisture determined by drying in a hot-air oven at 
HO" C, and again weighed; the combined water is then 
estimated by ignition, and, after cooling, again weighed. 
A portion is next weighed, boiled with concentrated 
sulphuric acid for several hours, and then allowed to 
cool. The mass is diluted with water, the silica is 
filtered oif, washed with" water until free from acid, 
dried, ignited in a platinum crucible, and weighed. The 
solution and'washiugs from the silica are made up to a 
definite volume, say 500 c.c, and half of this is taken and 
to it is added ammonium chloride and ammonia, and the 
solution is boiled till it smells no longer of the ammonia. 
The precipitate (a) is filtered ofE and washe^d. It is 



mainmg half of the original liquid ; ammonia and 
ammonium carbonate are added in excess, the solution 
is filtered, then evapoi'ated to dryness, and gently 
ignited ; water is added to the residue, and the solution 
is again filtei-ed. Pure milk of lime {free from alkalies) 
is now added to the filtrate, the solution is again 
evaporated to dryness, more water is added, and filtered, 
carbonic acid Is passed through the filtrate, and, it any 
precipitate occurs, this is also filtered off. The solution ■ 
now contains the "whole of the alkalies (potash and soda) 
as carbonates. Dilute hydrochloric acid is added in 
slight excess, the solution is evaporated to dryness in a ' 
platinum crucible, gently ignited, and weighed. Then 
the chlorides (KCl and NaOl) are calculated to alkalies, 
(K20andlTa20). , 

Converting Cycle Wheels to Band-saw Wheels. 

—In- converting . cycle wheels to band-saw wheels, fill 
in the grooves of the wheels with segments of light 
seasoned wood. These segments should be turned off 
perfectly true and flat. The rims should then be covered 
with a band of leather or rubber. Such wheels should be 
used for light work only. 
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Niello Inlaying.— Niello Is an Italian name given 
to a peculiar liind o£ ornamental metal work. Niello is 
composed of an alloy of silver and lead, or of silver and 
copper, iDlackened by the admixture of sulphur. The 
process employed in working is similar to that of 
enamelling. The plate or other article, which should 
be of gold, silver, or copper. Is first engraved with the 
design, and the alloy is laid in the incisions in grain 
and melted in, either with a blowpipe or in an anneal- 
ing furnace. The only colours that, so far as is known, 
are used in connection with inlaying of metals are black 
(oxidised silver), white (silver), red, yellow, and green 
(alloys of gold). These metals are melted in the cuts, 
using the ordinary ftuxes as for gold and silver. The 
prc^ortions must be found by experiment. The work is 
then filed off level and polished. 

Repolisliing Steelwork of a Watcb,— Alarge surface 
such as the cap that screws on the winding ratchet of a 
keyless Geneva watch is difBcult to polish, and con- 
siderable practice will be required to do the work. A 
solid block of bell metal, flatted and stoned smooth on 
one side, will be necessary. This is covered with a thin 
paste of fine red-stuff or diamantine and oil. The piece 
to be polished is rubbed across and across and round 
and round on the polishing block. A peg inserted into 
the central hole serves to operate it. These surfaces 
are never burnished. A clean grey will look better than 
a bad polish, and can be gained by rubbing the steel 
piece on a piece of fine ground glass with oilstone dust 
and oil. This is a much easier process. 

Portable Form. — The portable form illustrated in 
front and end elevation by Figs. 1 and 2 may be packed 
away in small space for easy conveyance as required. It 
will be seen thao simply by lifting the seat right side up 
the legs and brackets fall into position and will so 



differences in quality. Thus he may export six grades 
or qualities of material. 
The first quality will have J B on the end, 
second quality will have J B N on the end, 
third quality will have J + B + N on the end, 
fourth quality will have J * B * N on the end, 
fifth quality will have J — B — N on the end, 
imsorfedquallty will have J N B N on the end, 
or if, instead of firsts and seconds, a mixed grade is sub- 
stituted (consisting of mixed firsts and seconds), the 
mark will-probably be J * B. 

John Brown makes no secret of these marks, and 
would gladly Inform any inquirer of the signitlcance (as 
to quality) of any given brand. In fact, he is ai much 
pains to advertise the fact that these classes of material 
are manufactured by him, and that the above arrange- 
ment of initials is to be taken as an indication of the 
comparative qualities of the stuff. The two real 
examples given below will show how the matter works 
out in practice. 

(1) The Holmsunds Aktiebolag (Holmsunds Share 
Company) manufacture and export sawn goods and 
planed goods from Holinsunds, Sweden, and the follow- 
ing is their advertised quality code :— ' 

PLANED GOODS. 

Firsts H S * N D 

Seconds ... H S * N D 

Thirds H L N D 

TJnsorted (Sawn nr Planed). 
H S U N D 

Here, obviously, the word Holmsunds has been made 
use of as the base for quality variations. 
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remain. Should it; be desired, the brackets could be 
fastened to the legs by hooks and eyes. The form will 
coUapse if the brackets are lifted and the legs are 
allowed to drop inwards. After having planed the 
wood to size and cut the legs to shape, a illlet A 
(Figs. 1 and 3) of the same thickness as the legs should 
be glued and screwed to the under side of the seat. iThe 
legs should be hinged to the fillets, as illustrated. Next 
two brackets B should be hinged to the under side of the 
seat near the back edge. 

Qnality Marks and Shipping Marks on Timber.— 

The following are general remarks respecting the 
various brands and shipping marks on timber. 
The difficulty of identifying parcels of timber con- 
signed in the same freight, or stored in the same place, . 
but belonging to different owners, was no doubt the 
original reason for the introduction of a marking 
system, and the extension of the system to marks that 
indicate quality was the natural sequel to the marks 
of ownership. There is nothing mysterious or ci-yptic In 
this system of timber marks, nor should the various 
marks be regarded in the light of a secret code; the 
great increase in the number of manufacturers and the 
consequent multiplication of brands are the only causes 
that have brought about any obscurity that may be 
thought to exist. There is also generally an entire want 
of organisation, each new manufacturer being abso- 
lutely at liberty to adopt any brand or mark that he 
may think fit to adopt; and though, in most cases, 
respect is paid to old-established marks, plenty of 
examples of repetition and overlapping exist. Re- 
duced to simple terms, the system (if system it can 
be called) resolves itself into a parallel of the imaginary 
case described below. John Brown is a sawmill pro- 
prietor and forest owner in Sweden. He manufactures 
sawn wood goods for the English market, and in order 
to distinguish the goods produced at his. mills from the 
goods of other sawmillers he stamps or stencils on the 
end of each piece a more or less abbreviated form of his 
own name ; and, at the same time, uses variation in the 
arrangement of the lettering in order to indicate 



(2) The Pagerviks Travarw Aktiebolag, a sawmilling 
firm in the Suudswall district of Sweden, exports under 
the following marks (also, very clearly, derived from the 
name). 

Mixed F * W 

Thirds F * W 

Fourths F = W 

Fifths F = W 

Sixths F S W 

Unsorted F A W 

A fact that should be noted with respect to Swedish 
goods is that where a mixed grade is shipped usually no 
separate firsts' and seconds are exported, as these best 
qualities are not sorted from one another. In the same 
way asabove described nearly all other firms in the Baltic 
and Norway trade make use of some simple method of 
signifying qualities, in which the initials of the head of 
the firm or of the company (where a company is in 
proprietorship) form the chief distinguishing features. 
Obviously, therefore, no universal key can exist that 
will at once make clear all details as to qualities, port 
of shipment, etc., except it be in the nature of a long 
list of names and addresses of manufacturers, and of the 
initials and symbols that are peculiar to the productions 
of each. Such a list has been constructed, and is in 
general use by timber merchants and all connected in 
any way with the timber trade. Lastly, the marking, 
when applied to logs, assumes several new characters 
that require too lengthy a treatment to be considered 
here. It may be said, however, briefly, that frequently 
group numbers, cutting numbers, private sub-owner 
numbers, and marks, contents marks, and even dates, 
are sometimes placed on the ends and sides of logs. 

Bleaching Straw.— Straw may be bleached by boiling 
it in a solution of washing soda, washing in water; 
steeping in a solution of bleaching powder (chloride of 
lime) , and then in a solution of bisulphite of soda, finally 
washing with water. If to be treated on a large scale, 
the straw, after the preliminary treatment with washing 
soda, should be bleached by sulphurous acid gas in a 
properly constructed chamber. 
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Making Ice.— The commonest method of freezing f or 
ice-cream maklngis by amiiture of pouudedice and rock- 
salt i this will give a temperature of -5-'P. This method 
IS not applicable to the preparation of ice because of 
the large amounts of materials required to produce any 
appreciable effect. Mixtures of other salts with water or 
with ice are also sometimes used, b'ut they are expensive, 
and it then becomes necessary to evaporate the solu- 
tions in order to recover the salts for use again. The 
heat required necessitates the use of a much greater 
amount of fuel than would he the case if some form of 
freezing machine were employed; hence; though the 
imtiaj expense is greater for the latter process, it is 
generally employed where ice is to be made or any 
amount of cooling is required. A small machine to make 
about a ton of ice a day would cost at least £100; 
there are no machines made of a capacity of a few 
pounds of ice a day. 

Heating Apparatus for Turkish Bath Cabinet.— 

For a Turkish bath cabinet sufllcieut heat can be 
generated either with gas or methylated spirit. Fig. 1 
represents a cylindrical perforated metal lamp con- 
tainer, and flame guard of a methylated spirit lamp. 
The apparatus should preferably be made of copper, and 
the handle should be riveted on . The spirit lamp proper 
is shown at A. A simple heat radiator consists of a disc 
of metal to which three forked legs are riveted so that 
the forks will fit the top of Fig. 1. This lamp can be 
used for a Russian or vapour bath, but a vaporising pan 
as Fig. 2 will also be required. This pan is of metal 
plate, and rests on the top of Fig. 1 when in use ; the 
heat radiator previously described is, of course, lifted off. 
B ,(Pig. 2) is an open-ended tube, a small chimney practi- 
cally, one end of which- is attached to the bottom of the 
pan, where a hole has been cut for the purpose. The heat 




FIG. 2 

Heating Apparatus for Turkish Bath Cabinet, 

passes through this tube, and is distributed by means 
of a smaller radiator, which is attached, similar to the 
other one. A large amount of heat is thrown off ail 
round through the pei'forated flame guard. About 
1 pt. of water is required, and the best 'spirit should be 
used. For heating the cabinet with gas, for the spirit 
lamp substitute a small concentric Bunsen burner. 
This can be fitted to the nearest gasfltting by a piece of 
copper pipe and a length of indiarubber tube. The 
apparatus above described can also be utilised for 
numerous domestic purposes. 

Annealing Derrick and Crane Chains.— It is 

necessary that derrick chains be annealed at the ter- 
mination of every large contract, or say, once in three 
years. Crane chains in 'constant use,require more fre- 
quent attention, but unless the chains show signs of 
wear tliey will not require annealing more often than 
derrick chains. The annealing should be done by sup- 
porting the ends of three or four old rails on brick piers, 
and making a wood fire beneath the rails. A piece of 
old sheet-iron for the chain to rest on may be laid on the 
rails, or the chain may be laid backwards and forwards 
across the raUs themselves. The fire should be kept up 
until the chain is a good red heat all through ; the chain 
may then be drawn off with an iron hook and covered 
up in the wood ashes, and left to cool. The chain should, 
when cool, be drawn out and laid straight, then carefully 
examined link by link, especially at the welded ends. 
On any defective or doubtful link a piece of string 
should be tied, and any part that is much worn should 
be marked, in the same way. A second opinion may then 
be obtained, and, if necessary, the bad links or the worn 
part of the chain may be cut out and replaced with new. 
The handling of the chain in this manner generally 
removes all scale and dirt, and leaves the chain a clean 



bright red. The chain should now be laid out on a wood 
floor, and oiled thoroughly with a brush and mineral 
lubricating oil, but not with linseed or boiled oil. The 
objects of annealing are, (1) To restore the quality of the 
iron and relieve it from the fatigue due to work; (2) to 
remove all oil and dirt so that the condition of the links 
may be more closely examined ; (3) to permit the chain to 
be more thoroughly oiled before being put again into use. 

Fixing Temporary Mantelboards.- The fixing 
of a mantelboard is a difficult job, and as it is one 
to which the amateur carpenter's abilities are , usually ■ 
first turned, tlie following particulars will probably- be 
found useful. A temporarj; board is generally fired 
because the existing one is too small. Sometimes 
the existing one is of wood, and in that case the method 
of procedure is as shown in Pig. 1. To the under side of 
the temporary board A pieces of wood B about 2 in. thick 
and Sin. wide are screwed about 1 ft. 3 in. apart ; they 
are ripped out, as shown, to fit over the existing board 0, 
to which they are screwed. ^Vhen the existing shelf is 
of iron, as in Pig. 2, it will be necessary, in order to avoid 
the risky and frequently unsuccessful expedient of 
driving nails in the wall, to get a blacksmith to make 
some lugs D of about A-in. by l-in. mild steel, well 
tempered. They are let in and screwed to the under side 
of the shelf as shown, and a fly bolt E is passed through 
a hole in the lug and then through the nut P. If the nut 




Fig. 2 JIUIIIimE 

Fixing Temporary Mantelboards. 

.is held in the hand and the bolt screwed up, the nut will 
force the lugs out and sufficient pressui-e will be exerted 
to establish a firm fixing ; the bolt should catch against 
the front of the iron shelf, as shown, and the lugs should 
be about 1ft. to 1ft. 8 in. apart. Iron shelves generally 
slope to the front, but the inclination is often not 
enough to affect articles standing on the slope, and if it 
is much, the upper shelf will be brought right by insert- 
ing some wedge-shaped chips of wood at G. 

Welding Iron Cylinders.— To weld up iron cylinders 
or tubes 30 in. long, 18 iut in diameter, and No. 10 or No. 12 
B.W.G. thick, an open hearth with an upright blast will be 
best. It is possible to weld the cylinders with an ordin- 
ary forge and blast, but with the upright blast the fire 
will not spread so much, and this will be an advantage 
owing to the thinness of the plate to be used. Great 
care must be taken to have a clean fire, good firing, and 
a continuous blast. "When getting the welding heat, use 
a steady blast until the iron nearly reaches the welding 
point ; then force the blast so as to bring it to the weld- 
ing heat sharp. If a fiux is needed, some clean sharp 
sand will be found all that is necessary ; but it is well to 
try to avoid using a flux. 

Boring Bagpipe Chanters.— A bell chuck on the 
lathe mandrel, with a deep hole in it, is essential for bor- 
ing bagpipe chanters. The wood is turned to fit the chuck 
at one end, and driven tightly in. Sometimes a shell bit 
is used, and sometimes a twist drill, but in any case a 
long thin shank must be welded on it, and it has to be 
used with great care. The bit is pushed up by means of 
the back centre, the feeding being done very slowly, and 
the bit being withdrawn very frequently to clear t^e hole 
and to keep the bit from heating. The tapering of the 
bore is best done by hand with a tapered shell bit. 
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Shed for Storing Apples.— For storing commou kinds 
of apples the form of slied shown m sectional view 
in Fig. 1 will be suitable. Mark out the ground for 
the building, 10 ft. wide, and length according to require- 
ments. Then excavate the soil to a depth of 1 ft. 6 in. or 

2 ft., according to the means of thorough drainage. Next 
build a wall 44 in. thick, and i ft. high from the excavated 
level at each side, anduse the surplus soil to form a solid 
hank at the outsides to the top of the wall aa shown. 
Then form the roof of ratters, which may be either 
ordinary spars or simply rough poles, and cover the 
whole witli a coat of thatch at least 15 in. or 18 in. 
thick, and coming down well over the banks at each side. 
The iusideis then fitted up on each side with four shelves 

3 ft. in width, and leaving 3 ft. for the path. These 
shelves may be of any rough boarding sawn to about Sin. 
or i in. wide, placed with 1-in. sjiaces between them, and 
provided with a ledge 6 in. high in front to keep the fruit 
from falling off. At one end a double door should be 
fitted, and at the other end a double window, which 
should also have a shutter to exclude the light. The 
earthen floor should be lett untouched, to ensure 
sufficient moistui-e to keep the fruit plump. The apples 
may be placed in layers lour or five thick. In such a 
structure, with shelves 3 ft. wide, 1 bushel of fruit will 
occupy about 2 ft. length of shelf ; so that a building 
100 ft. long would provide accommodation for 400 bushels 
of apples. When placing it in the store, be sure that 
the fruit is dry, and free from damaged and diseased speci- 
mens, and also that it is fully ripe. For the first week or 
two the apples throw off considerable moisture ; there- 
fore. Immediately after placing them in the store, plenty 
of ventilation should be allowed until the fruit ceases to 
perspire. After this the fruit may be kept close, a little 
ventilation being given occasionally. After the store 



is placed in the path of the rays, their direction is 
changed and they are reflected downwards and received 
in a horizontal position on a table. The cheapest form 
of lens to use is a double-convex lens of 3 in. diameter 
and 8 in. focal length. But probably the best for the 
purpose is an ordinary photographic objective of 9-in. 
focus. The position of the mirror depends on the in- 
clination of the path of the rays through the lens. If the 
optical axis of the lens is perfectly horizontal, then the 
mirror should be arranged at an angle of 45° to that axis, 
and ttie rays will be transmitted perpendicularly down- 
wards. If, however, the optical axis is tilted from the 
horizontal, and if it Is still required that the rays should 
proceed perpendicularly downwards, then the mirror 
must be arranged similarly, for the angles of incidence 
and reflection are always exactly alike, and a line drawn, 
perpendicular to the plane of the mirror at the point of 
incidence will be situated midway between the two paths 
of rays. The distance between the objective and the 
reflector is fixed by the focal length of the former. Thus 
if the objective has a focal length of 9 In. .that will be the 
distance between the two. The' best method of arrang- 
ing the lens and mii-ror of a camera obsoura is on the 
conical roof of a circular chamber specially devised for 
the purpose. The walls of the chamber may be of corrii- 
gated iron, wood, or canvas connected at the top to a 
rail which runs round the entire circumference of the 
chamber. The roof is conical in shape, and if it is 
desired to obtain pictures of the surrounding country, 
the chamber should be fitted with wheels, which 
would run on the rail at the top of the circular wall. At 
the apex the root is circular and has a vertical wall to 
which the objective and mirror are attached. The 
height at which these are fixed and the size of the 
picture received on the table stand in direct ratio to- 
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has been once used and emptied, it should be thoroughly 
cleansed. It should then be fumigated with burning 
sulphur, every crevice being first closed, to destroy all 
insects, larvse, etc.; and, shortly before being again 
used, it should be well limewashed. For best apples, or 
where a number of varieties for dessert use have to be 
stored, the building should be more commodious, so as 
to give more room for examination and selection of fruit. 
The shelves may be only 9 in. or 10 in. apart, made of 
laths as in the former ease, and covered with a thin 
layer of clean straw, on which the apples should be laid 
not more than two deep ; if room can be allowed, one 
layer of fruit only is preferable. Ai-tificial heat should 
not be introduced, and light should be excluded as far as 
possible, as apples keep better and retain their freshness 
more perfectly in the dark than in the light. If economy 
is no object, a wooden building arranged as Fig. 2 may 
be erected, but it will 'be necessary to provide double 
doors, double walls, and double windows ; and the 
position chosen should be as sheltered as possible, as the 
chief thing to avoid is a sudden change of temperature, 
although no anxiety need be felt if the temperature 
should fall two or three degrees below the freezing point 
during a continued frost. In such a case, if the room is 
kept close for some time after the thaw has set in, the 
temperature will gradually rise, and no harm wiU be 
done. 

Camera Obscura. — The camera obscura or dark 
chamber is sometimes used by artists for the purpose of 
laying in the outlines of landscapes, and, as its name 
implies, it is a.closed space impervious to light. In Its 
simplest form it consists merely of a small circular 
aperture in the wall of a room from which all other light 
is excluded. The rays proceed from the external object 
and pass through the aperture, forming on the opposite 
wall an image ot the object in its natural coloui's, but of 
reduced dimensions and inverted. By fixing a double- 
convex lens in the aperture and receiving the image on 
a white screen, the picture is made much brighter and 
more definite. But this method of receiving the rays is 
inconvenient, as the image is defined in a vertical posi- 
tion. Now if, for the sake of convenience, a plane mirror 



each other. For instance, it the equivalent focus of the- 
lens is 9 in., then the distance between the points of 
incidence on the mirror and table should be 9 ft., and a 
picture disc 3 ft. in diameter will be received on the 
•table top. There is no absolute need to erect a special 
chamber at any great outlay, for if the arrangement is 
fixed at the apex of an ordinary bell-tent the same result 
is obtained. It only becomes necessary to devise some 
method of rendering the position of lens and mirror 
alterable. at will, and this is simplified it the lens and 
mirror are connected by means ot a rod. This rod should 
have at one end a ring into which the objective could be 
screwed, and at the other a clasp which would receive a 
holder attached to the mirror. By this means the mirror ■ 
and objective are retained at their correct positions, 
and when necessary the inclination of the mirror can be 
altered as desired. 

Hand-made Lead Syphon Trap — The best method 
of constructing a hand-made lead syphon trap with sol- 
dered seams at the sides is described below in brief. 
First provide a solid wood pattern of the size and 
form of the syphon trap that is to be made. Then 
cut out the two pieces ot lead to the proper size, which 
can be found by measuring the wood block ; bend one 
piece in position on the block and work down the sides,. 
and then treat the other piece in a similar manner. 
Carefully fit together the halves thus made, and solder 
the seams either by wiping or drawing. North Country 
plumbers are very handy at such work, and frequently 
make such traps without any core or block. If the trap, 
is to be made without a block, out out the two pieces ot 
lead to the proper sizes, plane the edges straight, and 
then dress the pieces of lead separately on a round wood 
mandril; apiece ot cast-iron rainwater pipe will do for 
the mandril. On the bench make a fuU-size drawing of 
the trap, lay each piece ot lead on the dravving in order^ 
to mark the position ot the throat and the heel of each 
bend respectively, and open the sides of the curved 
pieces of lead and bend them on the drawing; then work 
the sides Inwards and outwards (as the throat or the 
heel is being dealt with), carefully fit the two halves. 
together, and solder the seams. 
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Ribbon of Bruges.— Ribbon of Bruges— the familiar 
tape which when burning gives oif a etrong perfume— is 
made as follows. In one bottle mix together 10 oz. of 
extract of orris root, toz. of gum benzoin, and J oz. of gum 
myrrh with 14 pt. of rectified spirit. In another bottle 
place ioz. of pod musk and Idr. of oil of roses. Steep 
unsized cotton tape or thin blotting-paper in strips In 
loz. of saltpetre disBolved in Ipt. of warm rose-water, 
and allow to dry. Then mix the two solutions, filter 
through a piece of muslin, and steep the ribbons in the 
solution ! then dry them again, and they are ready. As 
the musk is avery expensive article, it maybe left out, 
or replaced by infusion of musk. 

Hardening Felt of Piano Hammers.— A hot iron 
(as used for laundry purpof es) held against the tips of 
piano hammers will sometimes harden the felt : it this 
method is unsuccessful, then try dipping a piece of rag 
i n clean water, place it over the felt, and press with the hot 
iron. The weak tone of an instrument may be due to 
the use of a cheap soft quality of felt. Or the action' 
may not be in its proper place ; it should be secured by 
buttons to preven't its springing away by frequent use 
of the foot pedals. 

Electrical Connections for Petrol Motor.— The 

accompanying illustration shows the wiring of coil, bat- 
tery, and motor, and it is as follows. Prom the positive 
terminal of the battery to the positive terminal on the 
coil marked 0, from the terminal D on the coil to the 
contact breaker E on the motor, from the terminal F on 
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the coil to some nut G or bolt on the motor, and from 
the terminal II on the coil to the sparking plug J, and from 
the negative terminal on the battery to the switch or 
interrupter. The wire K is a high tension wire. 

Marqueterle Staining.— Some splendid specimens of 
marqueterie staining have been done with tube water 
colours J these, however, do not give good imitations of 
inlaid woods, but produce what appear to be copies of 
posters or glazed tiles. These pigment colours do not 
readily bite the surface of the wood, but are readily fixed 
to enable the surface to be polished by spraying or 
brushing over with isinglass. Use about i oz. dissolved 
in i pt. of water, which when cold should form a jelly. 
Apply with a piece of very fine Turkey sponge or camel- 
hair brijsh, working from top to bottom. iJo not have 
the brush too wet, and avoid going over the same place 
twice. When the first coat is dry, apply a second coat, 
this time crosswise to ensure that every portion is 
coveired. If isinglass is not at hand, clear varnish or 
white polish may be used, provided it is not so thick as 
to dry out In ridges. The^ colours when fixed may be 
polished in the usual manner adopted by French 
polishers, excejit that no grain fillers are used. The 
liquid wood stains sold at paint and drysalter's stores 
are simple in use and reliable, as they strike, well home 
and do not readily rub off, and moreover give good 
imitation^ of the woods they are intended tp represent. 
The stains are also sold in powder form, and are capital 
for outlining purposes. Brown and black are mostly 
used, and they must be much stronger or thicker than 
in the body of the design. The mixtures sold as com- 
■ bined stains' and varnish are unsuitable for this purpose. 
Vegetable stains are highly commended, aniline dyes 
being apt to fade on long exposure to strong sunlight. 
The vegetable dyes are troublesome to make, and it is 
difficult to guarantee that a second lot of dyes, if re- 
quired', will exactly correspond with those first made. 
Vegetable dyes generally need a fixing medium, which is 
included amongst the set. When no such medium is at 
hand, try ordinary gum if the dyes are made as water 
stains, or i oz. seed lac dissolved in 1 pt. methylated 



spirit for spirit stains. The process of polishing this 
decorated work is exactly the same whether colour pig- 
ments or stains have been employed.. Polish made from 
bleached shellac should be used, thus ensuring it will 
stand out clear. The chief thing to guard against is 
breaking up any lines, or causing the colours to rub off 
and give the work a smudged appearance, and this is 
best accomplished by applying polish lightly at first, 
not having the rubbers too wet, and placing the work 
aside for a few minutes at a time to enable the polish to 
set, if not harden. 

Thickening of Olive Oil.— The behaviour of olive 
oils varies with the temperature at which they were 
expressed. It may be taken, however, as a general rule, 
that they thicken at about 50' P. and are solid at 32' P. 
(the freezing point of water). Even at the freezing point 
they are not reaU.y solid, as on shaking or pressing much 
oil can be got out. Olive oil has the highest solidifying 
point of any vegetable oil ; the other oils of a vegetable 
nature will stand a much lower temperature without 
solidifying. 

Leaky Glazed Roofs.— A roof of glass resting on 
wooden bars in the ordinary way and puttied will 
Sometimes be found to leak during rainy weather, 
^.Ithough the roof may be comparatively new. Leakage 
through a roof frequentl.y occurs when the bars or 
rafters that support the glass have been given too long 
a bearing, and consequently sag in the centre and break 
the putt.y joint, and also when the glass is cut too slack 
in the width. In the case of sagging, additional support 
should b6 given by screwing a piece of flat iron to the 
under side of the bars longitudinally, so as to support 
each bay of the roof. Of the new methods of glazing 
that are )^r^terable to the old system, one is Rendle's ■ 
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Patent Invincible system (see Pig. 1) : on the wooa bar 
is fixed a zinc water channel with condensation gutters 
A B on each side, and on the top is a cap C, the glass E 
being held in position by the screw nut and bolt D. Pigs. . 
2 and 3 show &rover's system ; on the wood bar at the 
top edge are two hollow grooves for condensation, and 
on the centre part are fixed 3-lb. lead slips p (Fig. 2), the 
glass lying on the lead, the web being turned over on 
each side tight to the glass (Pig. 3). 

Sharpening Pinking Machine Cutters.— Circular 

cutters for pinking and scalloping may be sharpened 
as follows, the temper first being draWn. First soften 
the cutter by , heating it to a blood red, and allow 
to cool. Then place it in a vice between two pieces of 
brass or lead (this will prevent the vice damaging the 
cutter), and file to a knife edge, using a smooth half- 
round or three-square file, whichever is more suitable. 
If the cutter has small pieces broken out, it must be 
re-turned in a lathe before sharpening. The cutters are 
hardened and tempei-ed as follows. Heat equally to a 
blood red, and dip in oil, then allow to cool thoroughly i 
next polish all over, using emery cloth on a file (be 
careful not to allow the emery to rub off the knife edge). 
When thoroughly clean, heat a piece of gas-pipe or iron 
of the same size as the hole in the centre of the cutter ; 
this will temper it, or let it down as it is called. The 
right temper will be determined by a dark straw colour, 
which will proceed from the centre outwards ; it may be 
necessary to re-heat the pipe or iron to gain the right 
temper, but the cutter should be slowly turned round 
on the pipe or iron to ensure the heat being distributed 
equally. When the cutter is the proper temper, dip it 
in cold water. Another way of tempering cutters is as 
follows. Bend a piece of thin sheet iron at right angles : 
hold this in a jvice, so that it will form a table or plat- 
form. After the cutter has been hardened and cleaned 
as described above, put it on top of the sheet iron, place 
a lighted gas jet underneath, and carefully watch for 
the dark straw colour ; then dip the cutter in cold water. 
It may be necessary to keep moving the cutter about to 
distribute the heat equally. 
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stamping Small Brass Labels.— The Bmall brass 
labels such as are fixed ou cycles are stamped from very 
thin sheet brass, a small stamj) hammer being used (or 
the purpose. An ensraved die is necessary for this work, 
and a force composed of lead (perhaps slightly hardened 
with zinc) would assist the die in giving a much better 
impression, and would save the cost of a second die. If 
;a small hand-press is available this would answer 
excellently and give good labels. When the labels are 
I ready (they might perhaps require two blows), the edges 
will need trimming and afterwards dipping and burnish- 
ing, and finally lacquering. 

Marble Clock Case.— Herewith is a design for a 
marble clock case that is about 15 in. high. The novice 
I in marble work is advised to use white statuary marble, 
I because it is easily cut and can be finished without 
I the ditficult and tedious process of polishing which 
dark marbles demand. Sicilian marble, which is much 
cheaper,' might serve the purpose, but is harder than 
white statuary marble, and has grey veins. It will be 
easier to work the clock case in one piece, as neat joints 
could not be made by an amateur. For hewing out, a 
heavy stone must be arranged at a convenient height, 
and the marble fixed to it with plaster-of-Paris. The 
tools needed will be a sculptor's hammer, six chisels, 
marble tools, and two or three sculptor's rasps. The 
rough-hewing is done with picks— chisels which have 
pyramid-shaped points. After rough-hewing, the chisels 
proper are used, and must not be held too nearly per- 
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*9 thj bill head clip, which should be turned round so 
that the ears through which the adjusting pin passes 
J'u® p front instead of behind. The flattened ends of 
the tubes may then be drilled to suit the pin, and then 
secured to the clip by the pin and nut, the lower ends 
slipping over each end of the wheel spindle under the 
nuts. The tubes must be secured to the fork crown by 
two tube struts or stays, which may be lap-jointed and 
brazed. The back forks, and probably the top stays, 
wiU require cranking out to allow clearance for the belt 
pulley. Another pattern motor, of the two-stroke 
cycle variety, fits on the head of the machine, and drives 
the front wheel from a rubber-covered pulley on the 
motor on to the tyre. This involves the least outlay, 
and requires less alteration to the bicycle. 

Simple Wooden Stool.— The stool illustrated is four- 
square ; all its sides are alike, and therefore the one 
elevation given will serve for the whole. It is 19 in. high, 
14 in. wide across its top, and 12 in. across its legs. Soft 
wood will be best for it. The legs are \A\ in. long, and 
taper on their inner sides from li in. square at the top 
to 1 in. square at the bottom. The strips which sur- 
round the top are of 4-in. board, IJ in. wide and 13 in 
long. They thus overhang the legs \ in. Their ends are 
slightly rounded, and they are screwed to the legs. The 
top, also of 4-in. board, is 14 in. square. Its edges are 
rounded, and it is screwed down to the legs and strips. 
The four pairs of diagonal braces are lin. square and 
1 ft. 5 in. long. They are halved where they intersect at 
their middles, and also where they rest on the legs, and 
are fastened to the latter with round-headed screws. 
Their ends do not mitre, but are rounded off to the 
corners of the legs. Each pair is also fastened together 
by a round-headed screw in the middle. If, instead of a 
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l<endlcular to the surface, or there is danger of bruising 
the marble. When the surface is almost reached, the 
rasps are used, and then the glasspaper. The actual 
finish is obtained by " sanding " : in this process fine 
sharp sand is worked with water over the marble witli a 
bit of pine wood shaped something like a human thumb, 
a circular motion being maintained. This brings out 
the brilliancy of the material. If, however, the marble 
is of a kind to require actual polishing, the surface 
is instead rubbed down level with sand and water, 
then made still smoother with " cream grit," and fiu- 
ished with putty powder on felt. With light marbles 
this tedious work may be avoided. In the design shown, 
an amount of ornament has be6n introduced, but this, 
if desired, can be omitted ; it should be left out if dark 
marble is used. The central opening can, of course, be 
cut to suit the size of clock. 

Fitting Petrol Motor to Cycle.— If the cycle and 
motor are both to be built, a very diiterent class 
of motor would be required from that which would 
be iitted to an ordinary cycle not built to carry a 
motor. Given a good, strongly built roadster, a light 
motor such as the Clement-CJarrard may be fitted with 
safety provided the front forks are suitably strength- 
ened, and-the reader is advised very strongly not to 
fit a motor to an ordinary cycle without this part is 
strengthened. A very effective strengthening may be 
obtained by fitting two |-in. tubes from the wheel spindle 
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plain board, a stuffed top should be preferred, it may be 
well to keep the top piece flush with the side strips, that 
Is, 13 in. square. The covei'ing may then be fastened with 
ornamental studs along the middies of the side pieces. 

Preserving Croquet Balls.— It is doubtful whether 
anything can be done to croquet bails which have 
split other than filling in the cracks with hard com- 
position (French glue and peaflour, or shellac and bees- 
wax). Balls that split have been badly looked after 
probably— perhaps left for a long time on the damp or wet 
grass, and then immediately stored in a warm dry room. 
On the other band, the wood may have been badly 
selected, or may have been worked up when not suf- 
ficiently seasoned b.y the maker. Croquet balls should 
be made of thoroughly seasoned wood only which has 
been left to dry in squares, not in planks, the square 
being only slightly larger than the finished ball. The 
wood selected should be close in grain, the annual rings 
being quite uniform in thickness throughout. The 
squares should be sawn from the tree as lar from the 
centre as possible, but not so far as to include the few 
last outer annual rings. The wood, pi evious to turning, 
should be thoroughly boiled and left to dry. Boiling in 
oil is an excellent plan, but makes the ball dead and 
heavy, which is a serious disadvantage unless the wiiole 
set is treated alike. The balls should be stored in a cool 
place, and should not be subjected to unnecessary 
changes of temperature or humidity. 
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Waterproofing Flaying Cards.— For waterproofing 
playing cards it is necessary for the ordinary process 
of waterproofing paper, cardboard, etc., that is dress- 
ing with a solution of paraffin wax in hot Unseed oil, 
to he supplemented by a second treatment of parafBn 
and oil mixed with a solution of shellac or any gum lac, 
gum resin, waxj or albumin dissolved in' spirit or other 
mineral solvent- Talc, or a similar substance, is then 
strewed on the paper, and rolled in to present a smooth 
or glazed surface. If large quantities of cardboard are 
to be treated, each board would have to be dipped in the 
solution ; or the solution could be applied with a brush 
or revolving rollers in a machine. Large manufacturers 
of playing cards have their own individual methods 
and recipes. 

Fastening Top to Chiffonier.— The method of 
fixing the tops of chiffoniers, sideboards, etc., 
depends to some extent on the construction of the 
ai-ticles. When the sides are solid, as in Pig. 1, 
It is usual to dish out a thumb notch large enough to 
receive the head of the screws used, and also to allow of 
the point of the screwdriver turning round in it. The 
bottom of the notch is also dished or hollowed out, so 
that the screw shall bed fairly, and sink below the sur- 
face. These notches are cut with a gouge, from 6 in. to 
9 in. apart and about i in. from the edge, and are kept 
as small as possible. The front rail is always fixed direct 
with screws through it into the top. When the side is 
framed, a small plough groove niay be run on the inside 
of the top rail and flush with the front rail, as shown in 
Fig. 2, and into this groove hardwood buttons (Fig. 3j 



paint and i lb. burnt sienna . paste paint ; thin down 
considerably with turpentine 3 parts, raw linseed oil 
1 part, and terebine 1 part, and apply over the timber 
with an ordinary pound bi'ush.' lu order to obtain the 
required depth of colour two coats may be necessary. 
The large proportion of turpentine in the stain will 
render it so fljiid as easily to penetrate the wood , and the 
raw oil in the stain will bind it and render it durable ;, 
the terebine is added as a drier. This stain will give a 
dull finish, which may suit some purposes; but if a 
bright surface or finish is reqxiired, apply two coats of 
outside copal varnish. 

Celestial Blues.— Celestial blue, also known as Briins- 
wick blue and reduced Prussian blue, is a pigment 
much used by house painters. It is similar in composi- 
tion and properties to Prussian and Chinese blues to 
which have been added variable proportions of barytes 
as a reducing agent. It is prepared in a variety of 
shades, most makers having three shades of colour, 
pale, middle, and deep. The following table gives the 
formula for each shade. 





Uglit. 


Middle. 


Deep. 


Barytes 


100 

1 
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100 
3 
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100 
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Yellow prussiate of potash 


5 




may be fixed with screws. These allow the top to shrink 
and swell, yet keep it firmly down in place. The buttons 
may be from li in. to 2 in. square, and a trifle less in 
thickness than the front rail A (Pig. 2) ; the tongue should 
fit the groove hand-tight. When the tongue is in the 
groove, the face of the button should not quite touch the 
top, so that when the screw is turned in it will pull 
the top tightly down. A small mortis© may be used 
Instead of the groove to receive the buttons. The object 
aimed at in all fixings is that whilst the top is held 
securely down to the framing, it is tree to swell and 
shrink without danger of splitting. For this the 
first-described method does not provide, therefore it 
shoulcl he used only when the stuff is very dry. 

Cycle Lamp Burning Dull.— It is a common experi- 
ence for a cycle lamp to give a good light for about halt 
an hour and then for the wick to cake hard at the top, 
with the result that the light goes down. These 
defects may be attributed to unsuitable oil, to a 
stale ologged-up wick, oi to bad ventilation, but if the 
lamp burns well when, first lighted, the trouble is most 
probably due to the oil or wick. Empty out the old oil, 
get some best colza or sperm oil, and add about 10 per 
cent, of paraffin and a lump of camphor. Procure a new 
wick, soak it in vinegar, thoroughly dry it before putting 
it In the lamp, and if the lamp is well cleaned a brilliant 
light should result. The wick should not fit too tight ; 
in fact, a lamp will frequently burn better with, say, a 
3-ln. wick in a {-in. burner. 

Dark Oak Oil Stain.— A dark or antique oil oak 
stain may be made according to the following recipe. 
Mix well together 3 lb. of pure burnt Turkey umber paste 



Fig. 2 

In preparing celestial blues the barytes is mixed in a 
large volume of water In a vat. The sulphate of iron' is 
dissolved separately with cold water, and run into the 
vat with the barytes while continually stirring. The 
potash is made into a solution in a similar manner, and 
also run into the vat, mixing or stirring thoroughly 
during the whole time in order to incorporate the 
barytes with the blue. The blue will then gradually 
develop and precipitate or settle, the clear water is 
syphoned off, and the blue well washed with water and 
again run off, filtered, and dried ready for use. Another 
method which gives excellent results is to dissolve 
separately in water 112 lb. of prussiate of potash and 1181b. 
of green copperas; add the two solutions together and 
boil for about an hour, then add 20 lb. of bichromate of 
potash made into a solution with water ; next add 24 lb. 
of sulphuric acid and 4 lb. of nitric acid, and boil again 
with steam heat for another hour. Then run the blue 
which is thus developed steadily into a vat containing 
16 cwt.'of barytes, with a quantity of water, agitating 
thoroughly with large wooden stirrers during the 
process. The blue is then allowed to precipitate, when it 
is washed, filtered, and dried ready for use. Celestial 
blues are good pigments, permanent under ordinary 
circumstances, and are not affected by exposure to light 
and air. They can be mixed with nearly all other pig- 
ments with the exception of those containing alkaline 
matter, which rapidly destroys the blue and turns it a 
reddy-brown colour. Celestial blue should not be mixed 
with ultramarine blue, lime, whiiting, and silicate of 
soda, as its colour would be rapidly destroyed, finally 
turning a dark brown colour. 
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Macliine for Planing, Moulding, etc — To do straight 
work onlYi a horizontal spindle with block and cutters, 
or irons, will be found to answer the purpose. These, 
with bearings, pulley, and a suitable fence, will have 
to be obtained ready made. To construct the machine, 
from some good red- or pitoh-plne mortise and tenon 
together a strong frame as shown in Fig. 1. To the top 
rails the bearings that carry the spindle.are let in at E, 
and secured hy bolts inserted into holes bored through 
the rails, and tightened with nuts. The table top, which 
should be of hard wood, should have an aperture in the 
centre for the passage of the cutters as they rotate. The 
table may be made in halves, and secured to the frame 
with screws, or the front half may be hinged to the 
frame at K, so that it may be thrown back when adjust- 
ing or changing the irons. The stay S should be reversed 
on the opposite side so as to act against the pull of the 
belt. Small bolts passed through the legs crosswise 
and lengthwise of the bench further stiffen the frame, 
which must be rigid. The irons should be so ad- 
justed that each one does its share of work. Suitable 
pressure springs ai-e supplied with the fence to keep the 
work dead on the bed and to prevent it rising from the 
cutters. To drive the cutters, a belt leads to the small 
pulley on the end of the spindle, from a pulley on a 
counter-shaft. With this machine and suitable irons, 

Slaning, moulding, tongueing, grooving, etc., may be 
one. For irregular, and' also straight, moulding a 
vertical spindle will be suitable. In this case, frame 
together a bench as in Fig. 2. Bearings are secured to 
top and bottom rails at R to receive the spindle. In the 
table at H a hole is bored, through which passes the end 
of the spindle that carries the cutters. If suitable 
pulleys for the counter-shaft are at hand, secure them 



and Stourbridge, the quality in each case depending on 
the relative proportions of silica and alumina and the 
freedom from iron oxide and alkaline salts, the presence 
of which will tend to render the clay more fusible. Fire- 
bricks are also made from the siliceous clays amongst 
the granitic deposits in various parts of Devonshire. 
These contain a large proportion of silica, but their 
powers of resisting high temperatures aj-e largely due to 
the coarseness of the particles of disintegrated granite 
which enter into their composition, for the heat-resist- 
ing power of a clay depends not only on its chemical 
composition, but on the mechanical and physical con- 
dition of its ingredients. The following are analyses of 
some of the best known flre-briolis and clays. 
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Cheap Paints.— The cheapest paints for iron and 
woodwork are the oxides, red-lead and lithopoue ; they 
are obtainable at very low prices. When mixing the 
oxides, base the paints as follows. Oxide of the desired 
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to a piece of round iron turned off at each end to run in 
bearings. To carry this small shaft, two small horses 
may be framed together as in Pig. 3, and a bearing 
is fixed on each to receive the shaft. From a pulley 
on this shaft a belt leads underneath the bench to 
the vertical spindle. The work is placed against the 
fence (which is set at a suitable distance from the 
cutters) and fed through between the cutters and the 
fence. 

Compositions of Fire-bricks.— Fire-bricks often are 
required to bear exposure to intense heat, as in iron- 
smelting furnaces, gasworks, retort benches, and glass- 
melting furnaces, for periods of weeks or months con- 
tinuously. They must not fuse ; they must be capable 
of being subjected to sudden changes of temperature 
without injury ; and they must be able to resist the 
action of melted slag, copper, and other materials. 
These qualities are only to be obtained by the pi-esence 
of certain proportions of silica and alumina chemically 
combined with water. The natural ili-e-claysare hydrated 
silicates of alumina, their plasticity depending on the 
water in their composition. Silica, alumina, and lime 
are each separately very infusible, and are capable of 
resisting very high temperatures without softening, but 
for various practical reasons they cannot be used 
separately. The nearest approach to the use of silica by 
itself as a flre-brick is in the case of the well-known 
Dinas bricks from the valley of N'eath, in Glamorgan- 
shire. These contain more than 98 per cent, of silica. 
The Dinas rock from which the bricks are made occurs 
in conditions varying from a firm rock to disintegrated 
sand, and a mixture of about 1 per cent, of lime 
is necessary to make suitable bricks from it. Dinas 
bricks will stand very high temi)eratures, but are 
more friable than ordinary fire-bricks and will not 
resist to the same extent the action of basic substances, 
such as furnace slags, containing much oxide of iron. 
The fire-clay has the rather peculiar property of expand- 
ing when subjected to high temperatures. Other well- 
known flre-bricks come from Glenboig, Blaydon Burn, 



shade 141b., patent driers lib.; thin down with boiled 
oil Int., and terebine ipt. Red-lead should be mixed 
with boiled oil alone. Lithopoue should be mixed as 
follows. Lithopoue 141b., pale boiled oil Upt., turps 
Jpt.j and patent driers 21b. Terebine should not be 
used in lithopoue or red-lead. The other colours, as 
greens, yellows,and blues, may be obtained at almost any 
price, much depending on the body or covering power 
required.' These paints may be cheapened somewhat by ' 
using a boiled oil and turpentine substitute, which 
would reduce the cost by one-third. A glossy paint 
much used on ironwork may be prepared by dissolving 
31b. of common resin in Igal. of coal-tar naphtha by 
means of a hot-water bath, and, when cold, stirring into 
it I pt. of boiled oil. This may be used as a medium for 
mixing with an.y coloured stiff paint. It dries in about 
three hours with a good gloss, and may be made at a 
very trifling cost per gallon. 

Gelatine Relief from Photographic Negative.— 
The process of making the film of a negative or posi- 
tive stand up in relief so that a plaster oast can be 
taken from the film requires some skill and patience, but 
may be worked in the following manner. Soak thin sheet 
gelatine in a3-per-cent. solution of potassium bichromate 
for ten minutes, and then squeegee the gelatine on to a 
ferrotype plate to dry. Drying must take place in the 
dark and in a well-ventilated room free from fumes of 
gas or oil. When dry the film can be pulled off and 
should be exposed behind the negative till a decided 
image of a pale sepia tint appears. The film should be 
removed from the frame and cemented with isinglass to 
a sheet of ground glass and placed to soak until the 
picture is well in relief ; this will take several hours. 
Blot oil the excess of moisture and pour a little paraffin 
oil over the film. Drain and edge round with some 
strips of card to form a tray and the mould is ready tor 
casting. The chief objection to the process is the false 
x-elief, but where only broad effects are required this 
objection may be overcome by judicious retouching on 
the negative. 
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Removing Centre Wheel of Keyless Watcb.— The 
centre wheel of a keyless watch can be removed from 
the hottom plate hy attention to the following direc- 
tions. The centre arbor generally passes through the 
centre pinion, and the cannon pinion is pushed friction 
tight on the other end. It so, and the end projects a 
little beyond the cannon pinion, give it a smart tap with 
a walich hammer and knools the arbor through. If the 
end is flush with the cannon pinion end, hold the cannon 
pinion in a pair of brass-lined pliers and the arbor back 
end with a pair of cutting nippers, and twist the cannon 
pinion off. Sometimes the centre arbor is in one piece 
' with the centre pinion ; in that case, hold the cannon 
pinion with a pair of brass-lined pliers and the centre 
wheel in the fingers, and twist the pinion off. 

Camera Obscura, — A simple camera obscura is shown 
in Fig. 1, A being a lens of long focus (say 6 ft. to 
8 ft.) and large diameter. B is a mirror placed at an 
angle of 45", and C Is the receiving surface, this being a 




The more costly oil varnishes may be treated in a 
similar manner, adding 21b. of beeswax and double the 
quantity of turps to each gallon of varnish. These 
varnishes may be used for a variety of purposes. Mixed 
with zinc-white paint, with the addition of a little more 
turps, it forms an excellent white flat enamel, and may 
then be used for interior decoration in general. 

Cracks In "Violin.— Cracks in the body of a violin are 
not caused by old age, except in so far as desiccation 
renders the wood more friable, .and more easily cracked. 
The smallest craelc will affect the tone of the Instru. 
ment. To repair the cracks, run in thin hot glue, mov- 
ing the wood on each side of the crack alternately up 
and down. The back or belly may have to be taken off, 
and the glue may recLuire to be sucked or blown into the 
crack. Sometimes a thin shaving qf wood is glued on the 
Inside, but this depends on the position. 

Smoke-house for Curing Bacon.— The accompany- 
ing illustrations show the construction of a bacon- 
smoking house which Is simply a room about 12 ft. 
by 6ft., and from 12ft. to 15ft. high; the room 
is provided with a tight-fitting door and an outlet ven- 
tilator A near the ceiling. The roof is of glass instead of 
slates, in order to give light, and the walls are of brick- 
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• m Fig. 2 

Smoke-house for Curing Bacon. 



table painted p, duU white. When the lens is a cheap 
one, definition is greatly improved if the table, instead 
of being flat, is concave,- or cavity shaped, like a saucer. 
A few experiments with a candle A, as shown jn Pig. 2, 
a spectacle lens B, a piece of looking-glass C, a saucer 
B, and a cardboard box £, would make the principles of 
construction perfectly clear. 

Bleacbing Seaweed.— To bleach seaweed, soak it in 
water for twenty-four hours with the object of soften- 
ing it and to remdve the salt, then steep in a solution 
ol 1 part of bisulphite of soda in 10 parts of water for 
twelve hours, then add I part of sulphuric acid pre- 
vioiisly diluted with 5 parts of water, and allow to remain 
a few hours longer. Remove the seaweed and steep in 
watei- changed several times, and then dry slowly. 

Dead Surface or Flatting Varnish.— The following 
recipe for flatting varnish is useful owing to its trifling 
cost and its simplicity in preparation. Warm by means 
of a hot-water bath, or over a flre, 1 gallon of ordinary 
white-paper or crystal varnish.. Then add to it lib. of 
beeswax dissolved in its own weight of American 
turpentine. Mix the ingrtedients well together, and pass 
them through a fine strainer; then ijut the mixture 
aside to repose until it brightens, when it is ready for 
use. By omitting a small quantity of the beeswax, the 
varnish may be made to dry with an egg-shell gloss. 



work. The only fittings required are a number of iron 
bars B running from side to side and placed near the roof. 
The door should be provided with a pane of glass, so that 
the attendant can see what is going on without entering 
the room. When the quantity of bacon to be cured is ' 
rather large, two or three small rooms are better than 
one big one. 

Washable Distemper for Inside Walls.- For wash- 
able distemper, get 81b. of finely powdered Paris white, 
21b. of zinc white, 41b. of plaster-of- Paris, 31b. of slaked 
lime, 1 lb. of pale concentrated glue size, i lb. of gum 
arable, and 8oz. each of alum and borax. Crash all the 
Ingredients thoroughly, mix together, and pass through 
aflne sieve. To prepare the distemper for use, add Ipt. of 
boiling water to each 1 lb.-of distemper, allow it to cool, 
then add cold water till the mixture is the consistency 
of paint ; apply in the usual manner. The above malies 
a good white, which is washable after a few weeks' ex- 
posure. When tinted colours are required, omit the 
zinc White, and replace with any of the following, which 
will resist the action of lime. For red, use Venetian, 
madder, and Indian reds, red oxide, burnt sienna, and 
vermilion ; for yellow, use yellow ochre and zinc chrome ; 
for blue, use ultramarine and lime blue; for greens, use 
emerilld and lime greens ; for browns, use raw and burnt 
umber, and Vandyke bi'owu. 
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Iiever Watch Balance Staif.— To make a solid steel 
balance staff, proceed as follows. Out off a length 
of tool steel x-od and centre It. In the lathe or turns. 
Kough out the whole staff, leaving it everywhere a little 
too large : then harden it in oil, brighten it, and temper 
it blue. Re-centre it in the lathe and turn the lower part 
down to lit the roller. Smooth this part with oilstone 
dust and oil, and polish with red-stuff. Then turn the 
lower pivot rovighly and cut it to length, seeing that the 
roller is at the correct height (or ihe lever. Test by 
standing the staff on the endstone with the hole 
removed. Then sight the correct height for the balance, 
tarn its seating to a tight fit, and leave a riveting edge. 
Turn to fit the hairspring coUet a good fit. Then cut 
the staff to the correct length and turn the top pivot. 
Finally smooth and polish both pivots, round up the 
ends, and rivet the balance on. Then true the balance 
and poise it. 

Graduating Photographic Background.— Below is 

described a method of graduating a 6-ft. by 6-ft. plain 
background. The background must be painted in flatted 
oils. This calls for some little skill, in order to make an 
Bflective piece of wbrk, and the finished article will 
hardly pay for the trouble considering the price at which 
backgrounds painted by artists of ability can be pur- 
chased. The effect can, however, be imitated in many 
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to ensure evenness of the light-giving fluid and to remove 
any superfluous liquid, then put on glass moulds to dry. 
The tops are next dipped In a fixing liquid to strengthen 
the part through which the asbestos string will be put. 
The mantles, when dry, are burned off first with a flame 
under ordinary pressure, and then with a flame under a 
iressure of from 5 lb. to 7 lb. per square inch. They are 
.hen dipped in a toughening mixture of collodion, ether, 
and alcohol; the air of the room in which this operation 
is carried on requires frequent changing. Drying is 
done at a temperature of 120''F. ; the air of this chamber 
being highly inflammable, containing ether and alcohSl 
vapours, also requires frequent changing. The bottoms of 
the mantles are next trimmed with scissors when in the 
boxes. 

Equal Sivisiou of Triangular Piece of Land.— 

By the method described below and illustrated by the 
figure, any triangle may be divided into three equal 
parts by lines parallel to any of its sides : Let A B c be 
the triangle to be trisected. 1. Trisect each of the sides 
in a a' a". 2. Upon each side describe a semicircle. 
3. Prom the points of trisection a a' a" erect perpen- 
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ways. The background may, tor example, be shaded, 
and perhaps the most effective way of doing this is to 
mount the backgroun d on to a convex wooden framework, 
as shown in the sketch. The background is then placed 
so that the light falls across, and the side A throws a 
shadow which gradually softens into the bright part at 
B, giving the softest gradation obtainable. This 
method has the advantage of ensuring in Kembrandt 
pictures the lightest side of the head being against the 
darkest part of the background, giving that brightness 
and solidity which are essential in a good portrait. 

Polishing Scagliola.— White Scagliola, composed of 
Keene's or plaster, is polished as follows: 'Stone the 
surface with a coarse suakestone, using a sponge and 
water freely. Then stop the surface with gauged stuff, 
and when it is firm remove the superfluous material with 
a scraper. This stoning and stopping are repeated, and 
then the surface is stoned with a fine snakestone. The 
work is allowed to dry, aiid finely polished with a fine 
snakestone, water, and soft rags. This is the process' 
used in the only London shops where Scagliola is made. 
Wax must not be used, as it would discolour a pure 
white plastic surface. 

Manufacture of Incandescent Mantles. — Con- 
siderable difficulty has been experienced in ob- 
taining detailed information regarding the material, 
etc., used for Incandescent mantles. Each manufacturer 
has different methods, and tries to keep these as secret as 
possible. One firm that supplies all materials charges a 
fee of £20 for complete instructions ; this does not in- 
clude the formula of collodion. The thread used may 
be cotton, Egyptian spun cotton, China grass, or ramie ; 
the latter is made from the fibre of an Indian thistle. 
One manufacturer uses artificial silk made in Belgium. 
The diameter of the thread varies from jtjn in. upwards, 
according to the burner to be used, a high-pressure 
burner requiring a heavier mantle than the ordinary or 
burner. The machines are made by a Dublin firm. 
The knitted mantle or stocking, as it is called, is made 
from three to four times its finished length, as it 
shrinks considerably in the making. The stocking is 
dipped in the impregnating fluid, drawn through rolls 
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diculars to meet the semicircles. 4. With E as centre 
and Bb B6 respectively as radii, describe arcs cutting 
the side A B of the triangle In c c. 5. Lines drawn from 
c c parallel to A C will divide the triangle into three parts 
of equal area. In a similar manner, as may be seen 
from the illustration, lines dividing the triangle into 
three equal parts may be drawn parallel to the other 
sides. Similarly, any triangle may be divided into any 
number of equal parts. 

Celluloid Manufacture, — In making celluloid the 

first operation is the preparation of a nitrated cotton, 
which is similar to gun-cotton. Two parts of strong sul- 
phuric acid are mixed with 1 part of concentrated nitric 
acid in ashallow stoneware vat. The cotton or tissue paper 
is weighed out Into small perforated jars, each provided 
wilh a lid, and when the temperature of the acids is 
60° C, the jars are placed in the acid, which penetrates 
through the perforations to the cotton. After about 
forty-ttve minutes the jars are removed and placed in a 
vat of water, and fresh water is run through the vat to 
wash out the acid, the last traces being removed by a 
little ammonia or carbonate of soda. The nitrated 
cotton is next dried at a low temperature, and is mixed 
with camphor and spirit of wine or with acetone, which 
will soften it. The mass is then kneaded and pressed 
into square blocks. Moulded articles are made from the 
plastic celluloid, but some articles are cut or turned 
from the solid. The celluloid soon hardens in contact 
vfith air owing to the loss of the solvent. As a rule, a 
little castor oil is mixed with the celluloid to make it 
more flexible. 
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Removing Transfers from Cycles.— Provided the 
enamel has been stOTed and is hard, rub the transfers 
Tery lightly and evenly with powdei-ed pnmioe and water 
applied with a rag. When most of the transfer is removed 
(that is.' when the surface of the enamel is nearly reached) 
wipe off with clean water and with a clean rag and 
powdered rottenstone and water. Repeat the process, 
rubbing harder till all trace of the transfer is removed. 
Then clean off again and polish, to restore the lusti-e of 
the enamel. This is the most difficult part, and is done 
with powdered rottenstone and water, using the bare 
clean hand. The cleaner and softer the hand, tjhe better 
the result. 

Saws for Cutting Trees.— The peg-tooth crosscut saw 
(Fig. 1) is undoubtedly one of the best crosscuts' if it is 
kept sharp and the teeth- are not allowed to become 
short and stumpy. The, varied grain, at the foot of a 
tree with a flaring butt, is not usually so important a 
matter as to warrant a change of saws. But if a change 
is deemed necessary, the saw shown at Pig. 4 will be the 
best substitute. This saw is equally effective for long- 
er ci-oss-grain work, but, of course, it cuts only in one 
direction. This throws most of the work to one end, and 
necessitates ah occasional change of ends between the 
operators. Thei-e is a strong tendency for the saw to 
" hook " or dig deeply into the wood, and block, when it 
is used by inexperienced hands ; but where the operators 
are accustomed to each other, andto the type of saw. full 
advantage is taken of this tendency to hook, the back 



and citric aojds. To remove violet stampings, try 
bleaching with chloride of lime. Hake a saturated solu- 
tion of this and apply as directed before, and place the 
engravings iu the sun, afterwards washing with wa,ter 
and neutralising with ammonia. Another method is the 
.application of zinc grey, the zinc of which reduces the 
colour and forms a coloux-less compound. Make a paste 
of 100 parts of zinc grey, 20 parts of mucilage (any gum 
will do) , and 20 parts of hyposulphite of soda ; apply this 
paste and let it dry, afterwards sponging off with hydro- 
chloric acid. Try the effect on a corner first, as papers 
differ in composition, some being destroyed nnder such 
treatment. Alcohol acidulated with nitric acid may 
also be tried. 

Acetylene Table Lamp.— An acetylene table lamp 
mustof necessity havetwobadqnalities: (1) delivering an 
impure gas at the burner ; (2) having no certain means 
of preventing generation of gas and its escape, after 
the light is extinguished. The water should attack the 
carbide from below, and so save deterioration of the oar- 
bide as far as possible. If there is a tap to the burner 
the light can be extinguished, but this tap does not , 
prevent "after-generation." This Is the continued gener- 
ation of acetylene for a little time after the light is 
extinguished and the water supply shut off. In a resi- 
dence lighting plant there always appears a telescopic 
gas-holder, and this accommodates the gas of after- 
generation J but with a portable lamp such a holder is 
scarcely possible, and any gas made after the light is 
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man "entering" at the right momentto work out all the 
momentum that is put into the saw at the beginning of 
each stroke. Pigs. 2, 3, and 5 are types of saw's that 
cohie between the peg-tooth and that last described. 
Pig. 2 is common in timber yards, and is generally 
machine sharpened. It is mostly used for cross-cutting 
soft wood, is set wide, and is used lightly. Figs. 3 and S 
are examples of Dlsston's " Nonpareil '' saws, in which 
extra deep gullets occur at intervals. These are known 
as " cleaner teeth." They make the saw very free work- 
ing, and also sharpen the pitch. Pigs. 5 and 6 both show 
blank gulletings lor future deepening as the saws wear. 
*In Pig. 6, which is made by Doihinicus & Son, of Rem- 
Bcheid (in Prussia), guiding lines are also inscribed, with 
a view to ensuring symmetrlQal teeth when the saws are 
hand sharpened. 

Removing Stains from Engravings.— To remove 
stains of mildew or aniline from prints and engrav- 
ings, a great many recipes could be given, but none of 
them is quite successful, simply because such stains are 
more or less indelible ; of course, when they are of long 
standing, the diffieulty is increased. For mildew or 
damp, try the following: Place the engraving on a clean 
surface, such as a glass plate, and, working one spot at a 
time, with a camel-hair pencil apply water until the 
spot is well damped through. Then on it put a little 
powdered oxalic acid ; this acid is sold in crystals, 
which must be rubbed down Into a powder. Then, if 
possible, put the engraving out into the sun to bleach 
and dry. If the stain does not yield to this treatment, 
It is hopeless to proceed further, bnt, of course, several 
applications may be given. The acid should afterwards 
be well washed out, the engraving being placed on 
blotting-paper and water applied freely to the spot. 
Soak up the water with blotting-paper, and always shift 
about the blotting-paper underneath. Any acid left in 
may be nentralised by applying a weak solution of 
ammonia or hyposulphite of soda, and again washing 
with water. A milder treatment is sponging with 
chemist's salts of lemon, which is equal parts of tartaric 



extinguished has to blow off from a valve provided in the 
lamp if the gas is not burned. The Act of Parliament 
makes the valve necessary, as acetylene may not be 
made at a pressure efxoeeding 100 iu. of water. A 
table lamp is best without a cock to the burner, and it 
should be allowed to burn out the gas of after-generation 
which comes after the water valve is closed. Another 
use of the gas-holder in large plants is that no one can 
make acetylene in the precise quantity that the burners 
use. If too little acetylene is generated the light fails. 
If too much is made the holder stores this, but a table 
lamp, having no adjustable holder, has to discharge the 
gas through a valvfe. It is therefore possible to have free 
acetylene discharging when the lamp is burning in the 
ordinary way. The ma.1ority of engineers consider that 
the gas should first be washed by passing it through 
water, and it should then be cooled &nd passed slowly 
through a chemical pvirif ying agent. These thin gs, while 
quite simply obtaiped in a large plant, are next to im- 
possible in a portable lamp. With a vehicle lamp a smell 
of escaping unburnt gas and a smell from the burned 
impure gas are no faults, as they occur iu the open air, 
but such smells are prejudicial to a table lamp. 

Re-inking Typewrltei' Ribbons. — Typewriter rib- 
bons, etc., can be cleaned by soaking in methylated 
spirit. New ink may be applied by a machine constructed 
as follows. A small base of wood has fitted to it two 
uprights, in each of which two holes are bored ; in these 
holes two small wood rollers with steel pins at each end 
are fitted so that they nearly touch, but before fitting 
the lower roller is covered with flannel. To one roller a 
handle is fitted, by turning which both rollers revolve ; 
the whole device is similar to a toy mangle. A slab of 
marble or wood is covered thickly with the ink and 
placed below the lower roller in contact with the flannel, 
which will pick up the ink. The flannel should be 
saturated with the ink. The ribbon may then be run 
through, and will take off, just sufficient ink. The 
ribbonsshould be ironedoutflat before being run through 
(see also Series I., p. 307, and Series II., p. 50). 
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Making Tube Gongs.— Tubular gongs or bells are 
made ot solid-drawn tubing, either of brass, steel, or a 
special alloy. Starting with a length of 2 ft. 6 In. for the 
lowest note, the tubes will each be shortened about IJ in. 
to 1 in. as the scale rises, the higher notes not rec(uirlng 
so much shortening in proportion as the lower ones. 
The exact lengths cannot be given, as they vary somewhat 
according to the quality and composition of the tubes, 
but care should be taKen to cut them long enough, as 
when tuning it is impossible to lengthen them. A good 
round tone should be obtained by haying the longest tube 
about iin. in thickness. The best striking place will be 
about one-third the length from the top, and the gongs 
should be suspended by thin cords made of cotton or 
Bilk. 

Iietter-rack and Match-holder in Tinplate.— 

The following describes briefly how to make two 
Tery useful articles. For the letter-rack (Fig. 1) , from a 
sheet of thin tinplate (common charcoal) cut a piece 10 in. 
by 7 in. , mark off a narrow edge as shown (J in. being 
sufficient) , notch the corners, and turn down the edge 
all round, flattening it and nnlshing it quite smooth. 
Next out out three pieces (Fig. 2), the small semicircles 
being marked out with compasses. Punch ifj-in. holes 
all round as indicated by dots, and turn down sciuare 
on the dotted line A. Then solder the pieces to the 
back at equal distances apart, and punch a hole at 
the top for hanging up, finishing by enamelling any 
suitable colour. To make the matchbox and spill- 
holder (Pig. 3), first out out a piece of tinplate 5iin. 
by 4 in., and set it off to the dimensions given. Turn 
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Letter-rack and Match-holder in Tinplate. 

down smooth, narrow edges at the top, turn up the sides 
square at B, and also turn up J-in. edge at C. Next make 
the pocket E as shown in Pig. 4, turning it down square 
on the dotted lines. Solder it in position, cut out the 
front to dimensions given in Pig. 3, and solder it to 
narrow edge q. Punch a hole at the top for hanging, and 
enamel the article. These two things look very well 
if enamelled pale blue, and the narrow edges and 
"scalloped" parts are touched off with gold. 

Painting Moonlight Scene for Stage To paint a 

moonlight scene for theatricals, celestial blue, indigo, 
black, Vandyke brown, emerald, green, and whiting will 
be required. If difficulty is experienced in obtaining the 
indigo, the celestial blue may be saddened with a little 
black. First mix each of the colours into a paste with 
a little water. Assuming the canvas is primed ready for 
painting, draw the circle for the moon, which will be cut 
put after the sky and scene are finished and dry. Mix a 
little celestial blue with the white and commence to 
paint round the moon, gradually extending the circle, 
adding more blue as the brush recedes from the 
moon ; also add a little indigo to the far distant sky. 
Paint in the clouds, using the same colours, but adding 
more indigo or black in the darkest parts of the clouds ; 
for the high lights of the clouds use emerald green and 
white. Lay in the distant mountains directly under the 
light of the moon with the sky colours, all the high lights 
being put in with the green and white, strengthened 
with more emerald green as the distance away from the 
light of the moon is increased. To the right and left of 
the scene use a little Vandyke brown in juxtaposition 
with the blues so as not to mix the colours, or they 
will become like mud. Keep adding the darker colours 
towards the foreground and distant parts. Those parts 
on which the moon's Ught is to show shouldbe painted 
with emerald green. When all is finished and dry, with 
a pair of compasses strike the circle for the moon ; be 
sure to have this large enough, say 12in. in diameter. 
Cut this out with a sharp penknife ; where the high light 



of the moon catches the edge of the clouds, make some 
outs with the point of the knife through the cloth ; the 
cuts must not be too lon^ or they will gape open too much. 
For the moon, get a piece of white union or glazed 
calico Sin. or 4 In. larger than the circle. Lay the scene 
flat down on the floor or table ; brush some liquid glue 
round the circle, taking care that the glue does not flow 
under the cloth or the sky will be spoilt. Lay the square 
of calico even and flat down, and on it place a piece 
of board with a heavy weight until dry. To light the 
moon have as much light as possible, taking care that 
the jet is not seen through the moon. For a dark 
cloud across the moon, paint in with very dark 
colour. 

Mitre Shooting Board with Adjustable Fence.— A 

mitre shooting board that can be adjusted to make mitres 
ot any angle, and also butt or square joints, is shown in 
plan and section by Figs. 1 and 2, and in isometric pro- 
.lection by Fig. 3. It consists of a bed IJin. thick, Sin. 
wide, and 2ft. 6in. long ; this has a i-in. groove 2iin. 
from the front edge, and to the top is fixed a cover piece 
i in. thick, slightly overlapping the groove, as shown in 
Fig. 2. This cover piece forms the rebate in which the 
trying plane works, and should be planed perfectly true 
and of uniform thickness ; it must be firmly fixed to the 
bed with glue and screws, and would be better if laid in 
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short lengths with the grain running across the bed 
as shown in Fig. 1. The fence is formed of a triangular 
piece of beech or hard mahogany 13 in. long and 6 in. 
wide, with its working sides cut at angles ot 45° with the 
front, and should be built up in three thicknesses well 
glued together, with the grain crossing, as shown in , 
Fig. 4. This fence is mounted on a pivot at C, and has a 
quadrant slot cut through it nearly to its edges. This 
slot must be struck out from the pivot as a centre. 
Opposite the pivot in the under back edge ot the bed is 
sunk a stout nut as shown in Fig. 2; Pig. 5 shows an 
enlarged view of the nut. A i-in. thumbscrew, passing 
through the quadrant slot, engages with this nut and 
locks the fence in any desired position. A large washer 
should be used on the thumbscrew to prevent the head 
burying Itself in the wood. An ordinary sash pivot plate 
may be utilised for the pivot, as shown in Fig. 6, the stud 
portion being fixed in the bed, and the socket plate in 
the under side of the fence. Fig. 1 shows the fence set 
to cut an ordinary right angle mitre, and each side may 
be used without alteration. Fig. 3 shows the near side 
set for a very obtuse angle, and the other side would 
require to be reset to the same angle to shoot the mitre 
on the corresponding piece of moulding. The correct 
mitre would have to be found by bisecting the angle of 
the frame and setting a bevel to it; this would give 
the angle for the fence when the stock of the bevel is 
applied to the edge of the rebate in the shoot. 

Cleaning Plushette.— Plushette is a woollen pile 
fabric, usually very coarse in texture and yery seldom 
fast dyed. Owing to this last named fact, any wet 
process of cleaning will discharge the colour. The dry- 
eleauing method is satisfactory, but for this expensive 
plant will be necessary. The material can be washed 
with weak soapsuds in the ordinary way, and re-dyed 
with any darker shade than the original colour. The 
only method of dry cleaning that can be advised for 
home purposes is sprinkling with hot bran, and well 
brushing out with a soft bristle brush. 
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Analysing Epsom Salts.— Epsom salt crystals con- 
sist of sulphate of magnesium with a large quantity of 
water of crystallisation. There are, therefore, three 
things to determine : (1) Magnesium, (2) sulphuric acid, 
(3) water. For the estimation bf magnesium and sulphuric 
acid, weigh out accurately 5 grammes of the salt, dis- 
solve it in distilled water, and make up to 500 c.c. Take 
50 c.c. of this solution in a beaker, add a solution of 
ammonium chloride and ammonia until it smells 
strongly, and then a solution of sodium phosphate, and 
allow to stand ; in the morning filter, collect every trace 
of the crystalline precipitate on the filter paper, wash 
thoroughly with water containing ammonia until free 
from salts, then dry, and ignite the precipitate in a 
weighed porcelain crucible. The ignited precipitate 
consists of magnesium pyrophosphate, and must be 
calculated to magnesium by multiplying by the factor 
jVt. As 50 c.c. wei'e taken,, this equals i gramme of 
original Epsom salts; therefore to calculate to per- 
centage multiply the weight of the magnesium, obtained 
as above, by 200. Now take another 50'c.c.,add a little 
dilute hydrochloric acid, and boil; while boiling add a 
solution of barium chloride until the precipitate ceases 
to form. Collect the precipitate on a filter paper, and 
wash with hot water till free from chlorides, then dry 
arid ignite in a platinum crucible. The precipitate is 
barium sulphate ; it is calculated to sulphuric acid by 
multiplying by ,%; then to percentage by multiplying 
by 200. The water is determined by weighing 1 gramme 
or Epsom salts into a crucible, gently igniting with the 
lid on, cooling, and again weighing. In the above deter- 
minations of magnesium and sulphuric acid the ash of 
the filter paper is to be deducted. 

Simple Wall Protector.— To protect walls that are 
painted, papered, or stained, from being marked or 
bruised by the contact of chair backs, the device illus- 



bridge pin and round the hitch pin, and return to the 
next wi-est pin. Then with pliers cut the wire about 3 in. 
above the pin, insert it in the hole, and coil it round. 
When the wii-es are required with a separate loop to 
fasten on the hitch pin, a simple method to adopt is to 
form a loop by bending the loose end of the wire sevei-al 
times round the long length, and then leave about lin., 
which should be turned back at right angles to the other 
portion. The loop when put on the hitch pin will adapt 
Itself as the wire is tightened up, but will not slip as. long 
as the short right-angle section presses against the iron 
frame plate or bent side. If new wrest pins are used it 
will be found that the coils of new wire round them 
stand much in front of those round the old pins, and, as 
constant turning of the pins would simply add more 
colls, the pins are left with three coils on, and then 
driven home by a sharp blow with a hammer. But care- 
ful examination must be taken for any signs of splitting, 
and should there be any appai-ent danger from this 
treatment, the pins must be turned nearly home before 
the wires are added. New wire is sold in ilb. rings and 
is easily obtainable. 

Register for TaWe Tennis.— For making the register 
for table tennis illustrated at Pig. 1, the material may 
be walnut or mahogany ; a piece of fretwood H in. Ipng, 
10 in. wide, and iin. thick will be required, (lut from it 
for the base. A, an oblong piece 13 in. by 4 in., and overlay 
pieces as follows. Two B, 13 in. by 1 in., and one 0,13 in. 
by liln. Bevel the edge on one side only of the two 
pieces B, and bevel both the edges on the other 
piece. Then screw the 1-in. pieces flat on the top and 
bottom of the baseboard (see Fig. 2) , and the li-in. piece 
in the centre of the baseboard, putting in the screws 
from the back. The bevelled edges form two spaces, the 
narrow parts measuring }ln., and in these small pieces 
slide, these pieces also having both edges bevelled. Either 





FIG. 3 



Simple Wall Protector. 



FIG. I 'D 

Register for Table Tennis. 



FIG. 2 



trated herewith maybe used. Procure some indiaruhber 
buifers, as sold by rubber merchants, arid some round- 
headed screws, and fasten the buffer to the part of the 
chair back that first comes in contact with the wall, as 
shown in the illustration. If the chair back has much 
cuivature, only one buffer is required, but if the chair is 
only slightly curved or flat, two buffers may have to 
be used. 

Fiano Not Standing in Tune.— In a case where the 
two middle octaves of a piano do not staud in tune, 
larger wrest pins may be tried ; if these are not satis- 
factory, it would be well to examine the wrest plank 
into which the tuning pins are inserted for signs of 
splitting, or to see whether the holes have assumed 
an oval sliape by reason of the downward pull on the 
pins. If the plank is free from these defects, try driving 
the pins further home, giving them sharp blows with a 
fairly heavy hammer. If the holes in the plank are too 
large to grip the pins, turn out the pin and line the hole 
with glasspiiper, putting the rough side against the wood, 
or line the hole with thin veneer. If the plank is split, 
larger pins, or lining the hole, will only make matters 
worse, and repair or renewal of the plank is the only 
satisfactory remedy. Larger pins can be bought in 
several sizes, but are supplied in complete sets only. 
New steel wire will also be required; therefore search 
amongst the pins for the sizes, probably from Nos. 12 to 
22; these give the music wire gauge sizes of the wires to 
the right of them, and if they cannot be discovered a 
M.W. gauge will be required, or short sections of the 
wires may be sent when ordering. To replace with new 
wire, uncoil the old wires by turning back or 
entirely removing the pin, and select a new wire of the 
exact size required. Handle the wire as little as possible ; 
in fact, persons subject to moist hands should wear an 
old pair of gloves. Draw out from the coil about as much 
wire as is necessary, push the end through the eye in the 
wrest pin, turn the hammer until there are three coils 
around the pin, pass the wire down, fitting it against the 



paint figures on the boards, or paste on them printed 
slips with figures up to lOO and divided into spaces as in 
Fig. 1. Then with a fretsaw cut from sheet brass two 
pointers (JTig. 3), and screw these on the small sliding 
pieces with round-headed screws, placing a washer 
underneath each pointer, so that it can be turned round 
to point at figures both at the top and bottom. To 
complete the board and to secure thd sliding pieces, 
cut from the J-in. stuff three strips D (Fig. I), Win. by 
tin., with rounded edges, and it is easier to round a 
length before cutting off the pieces. One of the strips 
should be cut in two, and tlie four strips nailed round 
the edge of the register. To make neat joints at the 
corners, they should be mitred, and the register is then 
ready for French polishing or varnishing, as. desired. 
Screw in two picture rings at the top, or use the or- 
dinary wall-plates, and by means of these the register 
can be hung on the wall for use. 

Removing Blood Stains from Parchment.— In 

the manufacture of the flnor classes of leather, (such 
as calf for bookbinders, and various skins for glove- 
makers) and parchment or vellum, after the unhairing 
process, and before dressing, the skins are subjected to 
a bath of dog's putrid dung mixed with tepid water. This 
mixture is said to remove all fat, grease, and other 
stains. Manufacturers have tried to find a substitute 
for this unpleasant mixture, but have not succeeded, it 
is thought that the bacteria created by the putrefaction 
has some special effect not to be otherwise obtained. 
Thefollowlng may also be tried: Immerse theparohmeut 
in a solution of acetic acid and gently rub the stained 

Earts while wet with lump pumice on a flat board, then 
leach with chloride of lime. This is said to render 
the parchment white enough for bookbinding purposes. 
The pal'chment may also be subjected to a bath of salt 
of lemons (equal partsof citric acid and cream of tartar). 
These acids may have on the parchment a hardening 
effect which is of course detrimental, so caution must be 
observed in their use. 
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Greasy Appearance of Piano Front.— On the front 
panels of a rosewood piano there may be a permanent 
smeary appearance, a kind of sweat worliing through 
the polish. This trouble is more frequently met on rose- 
wood goods tiian on any other kind, and it may be due 
to several causes, such as indifferent work in the early 
stages of polishing, owing to the coarse, open gi-aln of the 
wood, or Uussian tallow may have been used as a grain 
filler, or in the effort to gain a solid foundation excess of 
oil may have been used with the polish. This grease or 
oil must be absorbed somewhere, and as the glue under- 
neath the veneer will not let it go in that direction, it 
breaks through the film of lac, called polish. The 
annoyance is greatest in hot weather, or when the 
instrument is kept in a warm rooin. The trouble is 
difficult to cure except by repolishing, and even this 
must be done two or three times. The grease, as it shows 
itself, should be cleared off with a soft- rag slightly damp 
withbenzoline, or even rain-water in which a small piece 
of common washing soda has been dissolved. Freshen 
vip again with a mixture of raw linseed ojl and vinegar- 
equal parts of each- and polish up to a good lustre with 
a silk handkerchief slightly damp, not wet, with methy- 
lated spirit or with whiskey; apply the handkerchief 
lightly at first, exerting slight pi-essure as the spirit 
dries out. 

Inches and Fractions Expressed in Decimals.— 

The accompanying table of inches and fractious ex- 



letters and allowed to run off. This operation requires 
great care or the gold will be washed away, especially it 
the size is too weak. The line of gold that is wanted 
must be painted in with a backing of gold-size or varnish 
and red-lead ; when hard the gold beyond the edge of the 
line can be easily washed oB. The inner part of the 
letter can be written in with pale varnish, and when 
almost dry can be gilded ; this will appear dull to the 
gold edge done with isinglass. Another method is to 
write the letters in with a weak solution of white matting 
acid i this roughens the surface of the glass. The letters 
are then gilded with the isinglass size, the gold being 
brought beyond the letters in order to allow the bright 
line round margin to be obtained, and the whole of the 
letters, centre, and edges are written in with the japan 
gold-size and red-lead. When dry the gold not wanted. is 
removed with water. Any backing that does notcontain 
moisture can be used for preserving gold placed on 
glass. Varnish, japan gold-size, Brunswick black and 
coaohmakers' black japan, are all used as protective 
backings. 

Making Large Quantity of Silver-plating Solution. 

— A useful silver-plating solution can be made with 
3 oz. of silver in each gallon of solution ; so that for 
150 gal. 450 oz. of silver will be required. As there are 
108 oz. of metallic silver in 170 oz. of silver nitrate, 
45 lb. avoirdupois of silver nitrate will be required, and 
about 301b. or more of best grey potassium cyanide, to 
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Note. — The first column gives the decimals corresponding to the fl'aetional parts of units in the next column; thns:— 
W of an inch is -1875 of an inch. The remaining columns .give the dechnals of a fout corresponding to inches 
and parts ; thns : — 5f inches is '448 of a foot, and IJ inches is ■094 of a foot. 



pressed In decimals will, it Is thought, be found valu- 
able by those who have a practical interest in plumbing, 
building construction, masonry, and sanitary engineer- 
ing, etc. 

Gilding on Glass.— Below Is described how to write a 
sign on glass, each letter to be outlined with a burnished 
line Jin. wide, the interior of the letter being in a duller 
gold. The glass should, if possible, be taken out of the 
sash or frame and laid flat on a table. The parts of the 
letters that ure to be in dull gold should be left plain 
glass and the rest of the plate coated with embossing 
blacK. The portion of the glass that is not covered with 
the bl.ack is then eaten away with hydrofluoric acid, the 
acid attacking only the exposed portions of the glass. 
The time required for the acid to do its work (from a few 
minutes to half an hour) depends on the strength of the 
solution. The depth to which the acid has bitten may 
be ascertained by drawing a fine bradawl or needle 
against the edge of the letter. When the letter is deep 
enough, the acid is removed by washing with water, and 
th(S black is.removedwith turpentine. The letters are 
afterwards gilded, the gold leaf being allowed to come 
beyond the edge of the letters to the required width of 
the burnished line; a weak solution of isjnglass can be 
used as a medium. The gold line when dry is protected 
by a coating of red-lead and gold-size, and when this is 
hard the surplus gold is easily washed off. If the plate 
glass cannot be removed from its perpendicular position, 
the acid cannot be used in this manner. The letters 
must be carefully written on the face of the glass, and 
the gold laid round the edge of the letters on the back, 
on a weak solution of isiliglass. The gold is cut on a 
cushion, and placed on the wet size, when this Is dry, 
the gilding will appear bright from the face side ; if the 
gold is not sufficieutly bright, it may be fui^ther bur- 
nished with hot water, which is rapidly poured on the 



convert the silver nitrate into the double cyanide of 
silver and potassium. About 230 gal. of distilled water 
will also be required. First well wash the plating vat 
and carefully sponge out all dirty water, then half fill 
the vat with distilled water. Next half All a large stone- 
ware or earthenware pan with distilled water and 
dissolve therein some of the silver nitrate in the pro- 

gortlon of 1 lb. of the silver salt to each gallon of water, 
tir with a glass or clean wood rod until all the silver 
crystals are dissolved. Then dissolve some of the potas- 
sium cyanide in distilled water in the proportion of 4 lb. 
to i gal., and add this carefully, whilst stirring, to the 
silver nitrate solution, as long as it causes white curds or 
clouds. Now allow all to settle, carefully pour oft all the 
water, and throw this away. Then pour on f resli spring 
water to wash the silver curds well, and pour all this 
water away. Next dissolve all the curds in a strong 
solution of potassium cyanide, and pour this solution 
into the plating vat through a calico fllter. Proceed 
thus until all has been prepared and added to the flrst 
lot in the plating vat. Then add 6 lb. more of potassium 
cyanide, previously dissolved, to form free cyanide. The 
voltage necessary to work this solution is from four to five 
volts. The current in ampferes is in proportion to the sur- 
face of goods immersed in the solution at any one time, so 
may range from 1 to 100 amp6res. The safe rate is found 
by experience, and varies with the character of the work 
in hand. For other notes on silver-plating solutions, 
see Series I., pages 152, 233, 243,- and 303. 

melting Sulphur.— For melting sulphur obtain an 
eai then ware crucible (this may be purchased for a 
few pence from a dealer in chemical apparatus), place 
in it a piece of roll sulphur, and put the crucible on 
a clear Are. In a very short time the sulphur will 
melt; the crucible should then be removed by means 
of a pair of tongs. 
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Portable Booksbelves.— Fig. 1 shows some portable 
bookshelves open ready to contain books, Pig. 2 showing 
the shelves and sides folded together tor removal. Sizes 
that will be found useful are given in Pigs. 3 and 4, but 
theyTnay hi modified to requirements, and wood that 
will be I in. thick when planed up will be suitable. The 




out to fit these grooves, and the fillets must be kept 
short so as to fit in the grooves. The shelves should next 
be hinged. In the case of the top and bottom shelves one 
end will be hinged direct to the side, the other being 
hiiiged to the edge of the fillet. These hinges can be 
fixed on the under sides of the shelves so as to be out of 
sight. The shelves and siies should now be placed front 
edge downwardsand held together by a diagonal strip 
of wood SO that they' are at right angles to each other. 
Kent the back rails should be accurately fitted to the 
back of the shelves, and the back rail and sides should 
be hinged together as shownatB (Pig.5) and also at Pig. 6. 
Two pairs ot hinges will be required. Then, when the 
back rails are closed in position so that the shelves fit 
into the grooves, the whole Is held rigidly together, and 
on the other hand, by opening the back rail, the whole 
will collapse and fold together as shown at Pig. 2. A 
couple of sorewsinserted through each back rau into two 
of the shelves would prevent any chance of the back rau 
being pushed out of place, and thus prevent the acci- 
dental collapsing or moving of the shelves. If desired, 
the edges of the shelves may be finished off with leather 
edging and brassnaUs. 

melting ScrapZlnc— A methodof running down scrap 
zinc such as waste spouting, etc., would be to cut it 
up into medium pieces and melt in a plumbago crucible 
in an ordinary -casting furnace. A crucible holding 
about 130 lb. per melt would be a suitable size ; this casts 
three plates of spelter or zinc weighing about U lb. each. 
The iron should be removed if possible, although it will 
not melt at the heat at which zinc melts ; the presence 
of any solder will alsoiinfluence the result of the metal, 
since zinc will be contaminated with traces of tin and 
lead. For ordiiiary common purposes such as brass- 
founders' work this is not detrimental. The only flux 
that need be used is charcoal, which will prevent undue 
loss by oxidation. Ot course, the scrap must only be 
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following points in the construction deserve special 
mention. Plane the several pieces of wood to dimensions, 
and curve the side and back rails A (Pig. 3) at the top and 
bottom. All the shelves are of exactly the same length, 
but at one" end of the top and bottom shelves, and at 
each end ot the three intermediate shelves, are fillets, 
these varying in breadth as indicated in Fig. 3. The 
sides should be grooved to receive these fillets so that 
they may be firmly secured by glue and the Insertion ot 
a few fine screws, but the left-hand side will not require 
grooving for the top sheU nor the right-hand side for the 
bottom shelf. The Back rails as C (Pig. 2) have grooves 
formed in them, the depth of which is half the thickness 
of the wood. The backs of the shelves must be notched 



heated to the melting point of the metal, or a very con- 
siderable loss will ensue, due to volatilisation. When 
the metal is melted at the bottom of the crucible, add 
zinc scrap from time to time till the crucible is full. 
Then stir, withdraw from the furnace, skim well, and 
pour into the moulds. It the metal is just kept to melt- 
ing point only, and general impurities such as lead, tin, 
and iron are also absent, the fracture of the cast slabs 
will be uniform. Slight quantities of other metals alter 
the fracture very considerably. 

Nut Butter.— This is made from oocoanuts by pressure 
and after treatment to remove the smell and taste. An 
hydraulic press and other plant are required. 
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Tools Required for Watch Repairing.— The fol- 
lowing is a list of what are, perhaps, the most "necesFary 
tools, but a watchmaker cannot have too many. l?or 
turning, a pair of turns with accessories, gravers, and 
arbors, or else a watch lathe; a parallel vice wlth2-in. 
jaws, round, square, and triangular files from the 
smallest sizes made, also flat flies and flat and oval 
burnishers, small and large pliers, cutting nippers, a 
pair of sliding-tonga, pin-vice, hammer, jewel screw- 
driver, medium and large screwdrivers, a watch move- 
ment holder, benzine pot, watch brush, sets of drills and 
drill stocks, chamfering tools, screw plate, and taps. 

Steam Lanndry.— The diagram shows the ground floor 
plan of a steam laundry. The arrangement, it will be 
seen, comprises a large ironing and machine room, pack- 
ing and sorting rooms, wash house, boiler house, two dry- 
ing rooms, dining room for women, stabling, and ofllce. 
Lavatory accommodation, and three water-closets with 
external entrances, are also provided. The drainage 
system consists of 6 in. socketed pipes trapped at T, with 
three Inspection chambers, and connected to gullies G 
with 4 in. socketed pipes, ventilators being flxed at V. 
The floor of the wash-house has a half-round channel with 
Iron grating A, emptying on to the gully. If desired, the 
partitions of the packing and sorting rooms, also of the 



of buckskin boots often gets dirty, but In their case 
thp boots should only be just damped over with a sponge, 
and not wetted thoroughly. 

Removing Varnish from Photographic Negative. 

—Place the negative in a clean flat dish which must be 
quite dry, and pour over the negative about JOoz. of 
methylated spirit. Cover the dish with a sheet of glass 
In order to restrain evaporation, and allow to stand for 
a few hours, then rub the negative over with a clean 
tuft of cotton wool. If the varnish still adheres in 
streaks, return the negative to the dish for a little while 
longer. The film of the negative may be polished with 
a clean soft rag. 

Child's Cot.— The illustration gipen below shows acheap 
and easily constructed cot. In putting this together, 
the sides and ends arefirstmade complete with the bars, 
and fastened with 15-ln. screws on to the legs, which are 
of pitch-pine U in. square. The length and breadth, out- 
aide to outside of legs, is ift. 2in. and 2ft. respectively. 
The side rails are iit. Sin. long by Sin. deep by Sin. 
thick, and have 10 in. space between them. The end rails 
are 2 ft. long by 3 in. deep by J in. thick. The bars are 
of A-in. stuff, U in. wide, and 1ft. 5 in. long over all, and 
show 1 in. above the top rail. The.v are spaced about 
IJiu., and are fastened with J-in. brass rivets into the 




Steam Laundty, 



wash-house away from the boiler-house, need not be 
carried to the roof, but to a height of about i ft. 6 in. By 
this means a complete view of the workrooms is obtained. 
The three rooms should then be connected by means of 
gangways. The external walls of the building are of 
brick, the internal partitions generally being of wood. 
The building has an ordinary span roof, and ample light 
for the workrooms is afforded by glazing the top part of 
the roof. The illustration is reproduced to the scale 
of 1^ In. to the foot. 

Cleaning Buckskin Boots.— Below are instructions 
on renovating a pair of dirty buckskin boots. If proper 
wooden boot trees are not available, the boots should be 
treed up as tightly as possible with pieces of paper ; then 
with a soft lirush and soap and water well wash the 
boots all over, to remove as many of the stains as 
possible, then rinse them to wash out the soap, but do 
not sodden them more than can be helped. Allow the 
boots to get half dry, then give them one or two coats of 
wet Blanco ; or it pipeclay is used, squeeze with it a very 
little blue from the blue bag. Each of these prepara- 
tions should be made about as thick as cream. Brush it 
well in, and put it on evenly, so that it does not cake, yet 
covers all the stains. When the boots are quite dry 
rough up with flne sandpaper, pressing very lightly and 
in a circular direction. Now remove the boots from the 
trees, rub them about to sotten the leather, then rub 
them all over with ordinary plain chalk applied on a 
piece of grey boxcloth or a piece of stale bread, and then 
brush off all the surplus stuff very gently. The above 
method is very handy for shopkeepers, whose stock 



hardwood rails. The top edge of the top rail Is 3 ft. from 
the floor, and the extreme height of the head piece is 4 ft. , 
the width of the head piece being 6 in. The bottom of 
the cot is formed of i-in. spruce battens, 4 in. wide, and 
spaced 2in. apart, these being nailed to a batten lin. 
deep by }iu. thick, which is screwed on to the lower 
edge of the bottom rail. This gives 1ft. 35 in. clear 
depth inside the cot. All the sharp edges and corners 
inside should be roundedoff, and, if fancytimber is used, 
the cot looks well when varnished. 

Fainting Oak,— In painting oak a good dark green 
colour, if a box is new, rub it down well with No. I 
glasspaper to remove any inequalities. Then apply a 
coat of lead-colour priming paint, made from genuine 
white-lead and a little black paint mixed with equal 
parts of raw and boiled oil, and with a little turpentine 
and driers. When the coat is thoroughly hard, rub 
lightly over with No. glasspaper, dust off, and apply 
another coat of paint, to which has been added a small 
quantity of deep green. Next obtain about 21b. of coach 
green ground in turpentine and a little lemon chrome 
paint, and add the chrome to the green until the desired 
shade of colour is obtained. Thin the paint ready for 
use with 3 parts of turpentine and 1 part of boiled oil, 
and apply two thin coats, rub lightly over with No. 
sandpaper, dust well, and apply a coat of outside oopal 
oak or carriage varnish, and when dry run a yellow band 
in with a coach-painter's sable liner brush, using lemon 
chrome paint thinned with turpentine. After this has 
thoroughly dried, apply a finishing coat of elastio 
carriage or body varnish. 
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Petroleum Jelly and Vaseline.— Petroleum jelly is 
Prepared by dissolving parafBn wax in a pure heavy 
mineral lubricating oil. For this purpose about 
5 parts of oil are heated in a pan , and 1 part of paraffin wax 
is stirred in until it dissolves. Vaseline is an entirely 
different product. When natural crude petroleum is 
distilled it yields a series of gaseous, liquid, and solid 
hydrocarbons having very nearly the same composition 
but very different properties. Mai;sh gas, contained in 
ordinary coal gas, is the lowest member of this series, 
and the solid paraflin waxes are the higher ; the inter- 
mediate products are mineral lubricating oils and 
vaseline. Vaseline is a homogeneous substance from 
which no other substance can be obtained ; it is to all 
Intents and purposes a pure compound, and cannot be 
obtained except by the careful distillation of the crude 
petroleum on a large scale. Another note on making 
vaseline appears in Series I., p. 211, and the process of 
petroleum distillation is described'in Series II., p. 229. 

Pump Rod Connections for Wells.— Three joints 
usually employed for pump rod connections are shown 
by the illustrations. Fig. 1 shows an adjustable joint 
often used to connect the well rods to the bucket rod, 
the nuts A allowing for the regulation of the travel of 
the bucket in the working cylinder. Fig. 2 is an eleva- 
tion of a very slinple and strong joint, which, when well 
fitted, cannot get out of ovder. B is a brass socket which 



the heelball cloth which is over the right hand against 
the corner of the knife nearer to the worker, and in the 
ends of the fingers hold the awl ; put this right across the 
knife edge so that it forms a cross, thus making each 
corner space form a right angle. This should be con- 
tinued thi'ough the remainder of the finishing, otherwise 
there will be rough burrs. Now with a firm and steady 
grip close the right hand ; this will evenly draw the awl 
over half the knife and down to the thumb. Each side 
should be treated in like manner till the four corners 
and centre have a fine line of very small burrs over each 
edge. The knife should then be resharpened two or three 
times. To temper shoemakers' knives, heat them over a 
spirit lamp till they are just blue and straw colour. 
Then put them ciuickly into water or oil, the latter for 
preference. 

Secret Compartment in a Drawer-- A secret com- 
partment may be formed in a drawer by means of a 
false bottom, as shown in Fig. 1, which is a section 
through the front of the drawer. Pig. 2 being a cross 
section through one side. The real bottom is Jin. 
thick grooved into the sides and rebated into the 
front, as shown, a separate piece, as A, being dovetailed 
into the sides to carry the back edge of the bottom. 
The bottom should be of thoroughly dry hardwood, 
planed true, and sunk slightly as shown, so as not to rub 
on the ease. The height of the false bottom may be 
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Pump Bod donnections for Wells. 

I fits over thje cone ; half the cone is on the top rod and 
tb.6 other half on the bottom rod. The cone is dove- 
tailed as shown, forming one solid cone. The socket B 
is shown slipped up, exposing the method of dovetailing. 
Pig. 3 is a oottered joint shown partly in section, D being 
the top rod with a sleeve, E the bottom rod which slips 
into the sleeve, as Shown, and G the cotter. On the 
bottom rod a. collar 1? is provided which facilitates the 
disengagement of the parts aiter they have been in use 
for some time. The cotter having been knocked opt, 
wedges can be driven between the collar and the socket 
to force them apart. 

Sharpening Shoemakers' liEnives The following is 

advice as to the best method of sharpening a shoemaker's 
knife whose edge has roughened and broken away. 
Take the emery stick, seeing that the emery is put 
on quite flat, and lay the Icniie on flat for about three- 
eighths Its length and rub it down thinner, serving both 
sides of each end similarly, but taking care that the 
edges are by no means bevelled. This operation must 
not bo done quickly, or the rapid motion will take out 
the temper. The sides must then be made smooth, 
nearly polishing them, so that each time they are 
sharpened up they will have a keen and not a saw-like 
edge. Now hold the end of the knife upwards on the 
emery, and with an even sweeping motion round off each 
end to the arc desired, at the teame time keeping the edge 
perfectly square ; then smoothoff as wasdoneforthe sides. 
When the edges are perfectly square, rest a short piece 
of board (the workman must sit on a low seat) from the 
chest to the knees, and having greased each end of the 
knife, place one end just over the edge of the board to the 
right, and hold it firmly there with the four fingers of 
the left hand. In the right hand take a smooth sewing 
or stitching awl, holding it between the handle and the 
point, and rub it across the knife backwards and 
forwards. keeping it quite fiat on the knife; then turn 
the knife over, and do the other side and end in the 
same manner. The edge of the knife should now point 
upwards, in a line from the knees to the chest. Press 
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Secret Compartment in a Drawer. 

regulated to requirements ; in the drawing a space of 
iin. is shown. This bottom would advantageously be 
made of three-ply veneeT, but may be solid if very dry. 
It is grooved into the front Jin., and is fitted closely, 
but not tightly, to the sides. It rests on two'slips or 
fillets B (Pig. 2) glued to the sides, and is in two pieces, 
the joint being about one-third of the width from the 
back. The whole of the bottom is covered with ilne 
green cloth or leather, and this covering forms a hinge 
on which the front portion of the bottom works. The 
quarter-roilnd bead used to disguise the edges of the 
bottom is glued to the latter, hot to the sides of the 
drawer, with the exception of the back piece C, which is 
fixed to the back of the drawer and forms a recess for 
the bottom to slide in. The side pieces of bead must be 
cut as shown in Fig. 3, which is ah enlarged detail of the 
joint,, the angle of tne out being 45", and the starting 
point of the cut is distant from the joint the thickness of 
the bead. The action of the bottomis as follows : Press 
the finger and thumb down into the thumb-notch (Fig 4) 
through the cloth, and push the bottom towards the 
back ; when the front edge leaves the groove in the 
tront, lift up the front portion, which reveals the hidden 
receptacle. If access to the whole is required, lower the 
flap sUsjhtly and draw towards the front, when the back 
edge will pass from uilder the bead C and the whole 
bottom may be removed. Replace by reversing the 
process. A portion of the back bottom must be cut away 
under each bead, as shown in Pig. 3; to permit the end to 
work. 

Drying Beef Scraps.— Beef scraps used in rearing 
poultry are taken while fresh, mixed well so as to 
produce a good mixture of fat and lean, and com- 
pressed into small blocks, which are then dried as rapidly 
as possible in a current of hot air. The drying is probably- 
done by placing the blocks on sheet-iron or wire-gauze 
trays, one above another, in ^, chamber through which the 
hot air is passed, the hot air being produced by blowing 
air through a jacketed chamber heated by steam undei 
pressure. 
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Flxlns Watch Hairspring to Collet — A watch 
hairspring Is fixed to Ita collet in the following manner. 
First lay the spi-ing on a convex watch glass, and break 
out the inner coils until the opening in the spring centre 
passes easily over the collet with room to spare. Lay 
the spring on the glass, and bend the extreme inside end 
inwards to pin in the collet. Place the collet, right side 
up, on a broach held in the left hand. Pass the hair- 
spring over the broach, and insert the end in the hole in 
the collet. Pile up a tapered brass pin, burnish it, and 
file a flat on one side to make the pin D-shaped. Insert 
the pin, held in the pin-vice, with the flat against the 
spring. Push the piu in tight, and see how much pro- 
jects through the hole, then withdraw it, and cut off the 
surplus. The part of the pin that has to be cut off should 
first be cut half through with a knife ; then again insert 
the pin, and break it oft where half cut through; force 
it in tightly with tweezers. Place the spring on the 
glass, bend the eye true, then put the collet and spring 
on an arbor in the turns, and revolve slowly, and with 
tweezers set it flat and true. 



If swelling takes place in the act of setting, the bottle 
will be broken, or the ma,terlal will rise above the brim 
of the bottle ; it shrinking takes place, the material will 
sink below the rim of the bottle and away from the 
glass. Lime generally shrinks during setting, whethet 
used in mortar or in concrete, and may be tested in the 
same way, though a considerable time will elapse before 
setting takes place In a bottle. Cement pointing will 
stand better than lime poiuting, thouglj much depends 
on the workman, the cleanness of the sand, and the 
dryness of the weather during the execution of the work. 

Removing Copying Ink Marks from Bird's Wings. 

—Copying ink may sometimes be removed with liquid 
ammonia applied in this case Vvith a sponge or pads of 
cotton wool. Should this plan be unsuccessful, a strong 
solution of oxalic acid in water or of salts of lemon may 
be used; but it is almost impossible to eliminate such 
stains entirely. Use pldnty of warm water attei-wards 
and dry the feathers by an application of benzoline in 
a brisk draught. 

Mnslln Artificial Flowers.— The muslin or lawn lor Furnace for Melting Platinum.— The temperature 
making artificial flowers may be purchased at any linen- required for melting platinum, being very high, cannot 
draper's. Previous to using, the material should be be obtained with jets of ordinary coal gas ; therefore 
starched and smoothed out with a hot iron to stiffen it. an oxyhydrogen blowpipe is used. This is constructed 
For cutting out the different patterns use a pair of sharp on the same lines as the blowpipe used in the oxy- 
hydrogen or limelight, but on a larger scale, hydrogen 
being delivered to the wider tube H, and oxygen to 
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Muslin Artificial Flowers. 

scissors. First cut the material into strips about 18 In. 
long, the width varying according to the flower to be 
made. Now fold the strips in half again and again until 
the width will admit of one design being cut. Some 
flowers, such as the rose, will only require the end 
rounding off, but where the petals are long it will be 
necessary to cut downwards as in the dahlia and chrysan- 
themum. After cutting, unfold the pieces. In making 
flowers, take one end of the cut pieces in the left hand, 
and commence to roll very close a few turns to form the 
centre, then roll more loosely ; gather up the muslin 
with the right handuntil the whole is gathered in. Now 
take a piece of thin wire about 6 in. long, twist it round 
the flower two or three times, then twist the two ends 
together; now pull out and arrange the petals. The 
wire can be bought at any ironmonger's or fancy shop 
in rolls of 100 ft. for a penny. To make a dahlia, take the 
end of each petal of the strip between the thumb and 
forefinger, holding the bottom part with the left 
hand. Pinch the tip and twist' it right over. To malse 
the centre of the flower, take a piece of cotton- wool about 
the size of a walnut, roll it so that it can be taken , 
hold of with the left hand, and dip it into the yellow 
dye before rolling the petals round it. Judson's or 
aniline dyes will be suitable for colouring the flowers. 
Figs, land 2 show patterns for the dahlia and chrysan- 
themum. Figs. 3 and 4 for the rose. Figs. 5 and 6for the 
daffodil, and Fjg. 7 for the pansy. 

Setting of Portland Cement and Lime.— Generally 
speaking, Portland cement swells in the act of setting, 
but so many things have to be taken into account 
that the above statement cannot be called a general 
rule. Much depends on the composition of the ce- 
ment, on the nature of the aggregate, the cleanness of 
the sand, the amount of water, the method of mixing 
and laying in position, and on the weather during the 
time the concrete is setting. A practical test may be 
made by filling a glass bottle (such as a pickle bottle) 
to the brim with the concrete, the cement mortar, the 
grout, or the neat cement that is to be tested, the 
matei'ials being mixed in exactly the same way and 
under conditions similar to those existing on the works. 




Furnace for Melting Platinum. 

the inner or smaller tube O. The furnace, as will be 
seen by the sketch, is in two parts, each of which is cut 
out of a solid block of quicklime. The upper and lower 
pieces are both hollowed out ; the upper piece has a hole 
drilled through the top to take the blowpipe, while the 
lower piece is provided with a lip lor pouring the metal 
after it is melted. The combustion of the gases would 
give more heat if the iiiner tube O were cut off a very 
short distance within the wider one, so as to obtaiu a 
better mixture. 

Blocking and Shading Letters.— If the colours for 
blocking and shading letters are mixed with equal pro- 
portions of oil and turpentine, and with enough driers 
to ensure drying within a few hours, there will not be 
much diiBculty. The operator should possess a know- 
ledgfe of light and shade, as well as of reliected light. In 
blending two colours, begin with the lighter shade at its 
greatest distance from the deeper colour, and as the 
pencil exhausts itself of colour only a small quantity 
will be left where the shades meet and blend. The 
colours should not b6 laid on heavily where they mingle' ; 
such a proceeding leaves the work streaky and makes 
the paint, inclined to run, Plat brushes should be em- 
ployed, and when the letters are large the use of a bender 
or softener is an advantage. If the grouud on which the 
letters are to be blocked is dark, the blocking must first 
be painted in with white, ground up in tm-pentine and a 
little linseed oil. 

Testing Lime.— Two qualitative tests lor lime are the 
time required for slaking, and the amount of insoluble 
' residue left after treatment with dilute hydrochloric 
acid. Place a piece of lime on a plate and sprinkle alittle 
water on the lime; If the Hme is of good quality and freshly 
burnt it will slake in a few seconds to a fine white, dry 
powder thi-oughont. If the lime is old it will require a 
longer time to slake and will be covered with more or 
less of a hard crust that will not slake. If some of the 
slaked lime be placed in a test tube a.nd covered with 
dilute hydrochloric acid the lime will dissolve, with the 
exception of a very little siliceous matter that is usually 
present ; a large residue would indicate au Impure lime. 
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Rlcb Uatt Gilding on Clock Cases, etc.— The rich 
dead matt gilding on French art metal work, etc., is 
produced by a special application of electro-gilding. The 
figures and articles to be gilded are first prepared by 
several dipping processes in acid pickles and cyanide 
dips, the object being to obtain a perfectly clean surface 
tree from blotches, stains, and marks of every descrip- 
tion. The prepared surface is next electro-coppered in 
an alkaline coppering solution, then dipped in a weak 
solution of mercury, again lightly coppered, rinsed in 
clean water, then electro-silvered until it assumes the 
dead-white appearance of electro-deposited silver; the 
ai'ticle is then rinsed in warm water and transferred at 
once to an electro-gilding solution, thus receiving a 
suffleiently good coat of gold. After this the article is 
again rinsed in warm water and dried, yucoess in this 
process is ensm-ed by having all dips and pickles fresh 
and clean, all solutions in good working order," perfect 
cleanliness in the vessels, and celerity in all the changes 
from start to finish. If all the baths are in perfect order, 
the various Immersions will each 'occupy only a few 
minutes. The articles must be well rinsed after each dip 
and immersion, and must be quickly dried alter the last 
good rinsing. The regulation of current, temperature of 

Uding bath, anode surface, and time of immersion must 

e left to the skill of the workman. 



t 



Printing Photographs on Satin and Silk.— Photo- 
graphs on, satin, silk and similar fabrics may be ob- 
tained by several processes. The process described below 
will, however, prove ciuite simple. Mix 360 gr. of arrowr 
root to a, thin paste with cold water, and add about 16 oz. 
of almost boiling water, and. keep at this temperature 
until tjie solution is clear. Crush together pure 
crystallised ammonium chloride 150 gr., sodium carbon- 
ate 240 gr., citric acid 60gr., and' dissolve in 4oz. of cold 
water. When the arrowroot is cool mix the two solutions. 



Printing Fbotographs on Satin and 
Silk. 




pour the mixture into a dish, and immerse the fabric for 
ten minutes'; then remove slowly, draining well, and 
pin out lightly on a board to dry. A good plan is to draw 
the fabric lightly over a glass rod A, as shown in the 
illustratioij. The board should then stand in a warm 
room and dry quickly. Now make up a sensitising 
bath of silver nitrate 2oz., citric acid Jok., and distilled 
water 16 oz. When the fabric is dry it should, be im- 
mersed in this bath for three minutes, drained as before 
described, and when dry is ready for printing, which is 
carried out in the usual manner. The prints fix to a very 
pleasing warm sepia colour without toning, but may be 
toned in sulphooyanide 30 gr., gold chloride 5gr., water 
20 oz., like an ordinary gelatino-chloride print. Eather 
hard negatives are required for the process, such as are 
not very much under-exposed but have clear shadows 
and good bright gradations in the lower tones ; otherwise 
the results will look flat and insipid. Print rather 
deeply. If preferred the fabric may be toned with 
platinum, but this method is expensive owing to 
the quantity of platinum used. The following process 
has also been recently suggested. Soak the fabric in 
potassium bromide 40 gr., cadrpium bromide 15 gr., 
potassium iodide 15 gr., water 8oz. ; when dry sensitise 
in silver nitrate logr., citnc acid 15gr., water 5oz. The 
print is developed or Intensified with pyro 75 gr., citric 
acid 6 dr., water 7oz., and is then fixed, or may be 
toned in the manner described above. 

WUte Paste for Cleaning Brown Boots.— A white 
paste for cleaning brown boots can be made easily by 
softening down in good turpentine one white glazing- 
ball (proqurable of most shoemakers for a halfpenny) 
and ilb. of best white wax. Just enough turpentine 
should be used to cover the glazing-ball and wax when 
broken up into small pieces. Place the whole in a jar, 
on the hob, but not too near the fire. , 

Composition of Kesin.— Besin or colophony is a 
valuable product obtained by the oxidation of tur- 
pentiie, and is contained in all crude turpentines. The 
turpentine as it flows from the various species of pine 
is a viscous yellow fluid very much likp honey ; it left 
in contact with air it oxidises and becomes a solid resin. 
It is, however, taken in the fluid state and dlBtilled, 
when oil of turpentine or spirits of turpentine passes 



over and resin is left in the retorts. It is not purified 
in any way, but is run direct into barrels in which it 
solidifies, and is shipped in that condition. It varies 
in colour from a very pale yellow to a deep brown. 
Resin consists principally of acids, chief among which 
is abietic acid. 

Cycle-chain Rollers Sticking.— If the rollers in a 
cycle chain failed to revolve when the chain was 
new, the cause would be that the chain links were too 
tightly riveted at those parts in making up. The remedy 
will be to loosen the side plates by hammering one side 
of the rivet whilst the other side is supported on a 
hollow punch, thus releasing the pressure of the side 
plates on the roller. If , however, the chain was satisfactory 
when new, and has since developed the defect, the cause 
is corrosion of the rivet and inside of the roller. The 
remedy will be to soak the chain for a day br so in 
paraffin or petrol, afterwards using force to move the 
stuck rollers. Then wipe and oil the chain, or, better 
still, place it in a shallow tin dish with some Russian 
tallow and let it simmer in the oven or on the hob- 
Finally, hang the chain up to drain, and wipe it, after 
which it is ready for use and will last for six months 
without re-doing. 

Wall Pocket.— Wall pockets as illustrated for holding 
nails, pencils, -etc., can be made according to the 
following instructions. Take a piece of cardboard or 
metal about Yin. by 5 in., mark off Jin. from each top 
corner, find the centre of the lower tedge, and rule the 
V-shape, as shown in Fig. 1. Now bend back the sides 
along the V lines, bring forward the top corners to form 
the pocket, and fasten together the back edges with glue 
or solder. Then bore a hole at each side, and the pocket 
is i-eady to use. Of course, the sides can be rounded off 
or otherwise cut before bending, as shown in Fig. 1, or 
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after bending, as illustrated in Fig. 2,. To strengthen 
the pocket, and to do away with the necessity of joining 
the edges, the side flaps could be fixed on a back piece of 
any shape, the top projecting slightly, so that one hole 
could be made for suspending instead of the two side 
holes. Fixed on the wall near a bench, these pockets 
are most useful for keeping together tacks, screws, 
hinges, nails, pencils, and other small articles, which 
are often otherwise so mixed up that considerable time 
is wasted frequently in finding something wanted there 
and then. 

Coach-green Paints.— Coach-green paints are made 
by well mixing together in water variable proportions 
of gas light blue (commonly known as cheap Prussian 
blue), zinc chr'ome, raw Turkey umber, and ivory black. 
In the lighter shades the black should be omitted. The 
colours used should be procured in their pure state and 
mixed to the desired shades, and if necessai-y reduced 
with best floated barytes. They should then be 
thoroughly ground through levigating stones, filtered, 
and dried. The exact quantity of each ingredient can- 
not be givfen, as the strength and depth of the colours 
vary. , 

Paste Wood-filler.- Paste wood-filler is much used on 
the Continent and in America for filling rough and open- 
grained wood. It may be made by grinding together 
5 lb. of china clay arid 4 lb. of corn starch or flour in J pt. 
each of raw linseed oil and japan gold-size, and Ipt. 
each of turpentine and boiled oil. It may be tinted 
to resemble the various woods by adding : tor light and 
antique oak, Vandyke brown and raw sienna in various 
pi'oportions ; for mahogany, burnt sienna and Venetian 
red ; for ebony, lampblack ; and for maple, white-lead 
and yellow ochi-e. It should be thinned down to the 
required consistency with two parts of boiled oil' and 
one part of japan gold-size, and it may be applied with a 
palette knife in a stiff, paste for rough wood, but for 
filling open-grained timber it should be thinned down 
somewhat, spread on the work, and allowed to stand 
about fifteen minutes, when the surplus filler should be 
carefully wiped off with a cloth. It should then be 
allowed from thirty to forty hours to harden before 
sandpapering, when the work may proceed in the usual 
manner. 



Cyclopsedia of Mechanics. 



175 



Fnrlfying BenzoUne.— Beuzoline that has been used 
for cleaning purposes is purified by distillation. The 
apparatus required consists of a still of tinplate or sheet 
copper, and a worm of lead pipe placed in a bucket which 
is kept supplied with cold water by a tap, the excess of 
water being run oft from the top of the bucket by the 
pipe. The still is heated by a gas flame, but as there is 
some danger of the benzoline talung Are it would be 
better to conduct the distillation with superheated 
steam thi'ough a jacket on the still. 

Mantelpiece with Secret Cupboard.— One end of 

a mantel fitting with cupboard is shown in elevation 
and section by Figs. 1 and 2. ,The cupboard is covered 
b.v a door, hung on the right to the division between the 
shelves. On opening the door, nothing unusual ia seen ; 
the door shuts apparently against a rebate, and the 
opening is fitted with a shelf. However, on manipulating 
a button A, and at the same time drawing the left side 
of the cupboard outwards, it will revolve on the pivot or 
hinge B, and disclose the recess C. The cupboard must fit 
the opening accurately, its left-hand end, as shown in 
Fig. 2, being made to the sweep of the path of the cupboard 
when moving. The exact curve must be found by strik- 
ing a circle from the pivot B as centre, and with the 
width of the opening as a radius. The cupboard may 
either be hung on small pivots sunk in the top and 



sufficiently. Also if the mechanism shown is too near 
the cupboard, a similar lever and bolt to a smaller scale 
could be fixed on the under side of the mantel-board, 
and could be actuated by a button or pull at the farther 
end of the mantel-board, the connection beln^ by wire 
in a groove in the board. 

Mending Violin Bow.— To repair a violin bow that is 
broken at the end, use hot glue. When the .ioiiit is dry, 
drill a fine hole through the back of the stick into the 
head, tap a piece of brass wire with a watchmaker's 
screwplate, screw in, cut it off close, and clean up. 

Royal Green Pigments.— Royal greens ai'e ex- 
tensively used by coach painters and railway companies 
on account of their briUianoy, durability, and cover- 
ing properties. They are not, like Brunswick green, easily 
affected by atmospheric influences, but retain their 
colour for a great length of time, especially when 
coated with a good copal varnish. In preparing these 
greens, palest and clearest zinc chromes, and Brunswick 
or Prussian blues are mixed in variable ptoportions ac- 
cording to the desired depth of colour. Celestial blue may 
also be used. The following is a formula for pale zinc 
chrome. DisFolve 10 lb. of bichromate of potash in 7 gal. 
of boiling water, and in a wooden vessel mix 61b. of zinc 
oxide with 2 gal. of water, and pour it into the bichro- 
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bottom of the frame, or hinged with butts sunk flush in 
the side of the cupboard. In the bottom of the opening 
a roller (Figs. 3 and 4) should be fixed, as indicated at D 
CFig. 2) , the axis of the roller being set on a line radial 
from the hinge, and if the cupboard is of soft wood, a 
thin piece of brass cut to a quadrant shape should be 
let in flush with the bottom, and on it the roller will 
work. The door is framed up of 1-in. stuff, and hung in 
the usual way. The cupboard is kept closed by a spring 
bolt, which is shown to a larger scale in Figs. 5 and 6. 
Ah ordinai-y cupboard neck bolt may be utilised, the 
knob being filed off, and the spindle turned into a pivot 
for the lever E. This lever and the horizontal bar at- 
tached to the push-button A (Figs. 1 and 2) may be made 
from A-in. by J-in. brass plate, the outer end being 
turned dowii to A in., and the end threaded for the disc. 
All the joinlis should work easily on the pivots, and a 
small spring should be fixed, as shown in Fig. 5, to keep 
the bolt normally shot, and it shoiild be so arranged 
that the upper end of the lever presses against the back 
of the spring when the press button is flush with the side 
of the division. The striking plate of the bolt, which is 
let into the side of the cupboard, should be filed down 
to a slope on the inside, so that the bolt may slide easily 
into place when the cupboard is shut. The cupboard 
could not be hinged on the left hand, the dobr not opening 



mate solution and well stir, and then allow It to repose 
about twelve hours, when it is boiled by means of a 
steam jet for one and a quarter hours, after which it 
is allowed to repose or precipitate, when it is filtered, 
pressed, and dried at a very low temperature. If de- 
sired, chromic acid may be used instead of bichromate 
of potash. Royal greens may be prepared from the 
colours in their dry state by grinding or taixing them 
under an edge-runner mill, or by mixing and grinding 
them when in their pulp state, afterwards drying them 
in a stove. The latter gives the best and most uniform 
results. 

Modified Crystoleum Photographs.— Squeegee on 
glass (an old negative glass, well dleaned, can be used) a 
bromide print that has been well alumed, and when the 
print is dry pour hot water on the back of the print 
until the paper begins to blister, when with care the 
paper may be stripped away, leaving only the film on the 
glass. Now paint on the film (with oil colour) the more 
delicate tints, viewing and repeating the effect of the 
colour ttom the glass side. A second glass is now 
mounted over the first, and the rough tints or broad 
colours painted on the second glass. The whole is then 
backed with a sheet of white cardboard, and bound 
around the edges with black paper like a lantern slide. 
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Carpet Slippers.— In making carjiet elippers, first cut 
the pattern ; told a piece of paper, the fold A B (Fig. 1) 
running fi'om the centre of the toe to about lin. 
ahove the back of the heel of the last. Pencil-mark it 
8 in. from B C, and round the toe and bottom from A to C. 
Then just about where the last rises above the fold, mark 
the point E. and under B mark 1, so that A B and E P are 
parallel. Then mark, the curve at D about li in. from 
the poirit just above E, and cut the pattern to these 
marks. Fig. 2 shows the pattern opened out. The 
material and linings are out to this, leaving Jin. on the 
back for seaming. Sometimes the lining and the 
outsides are joined at the sides, as at GH (Fig. l),the 
dotted lines in this diagi-am showing the la^t. Tne backs 
are seamed up on both the outsides and the linings, and 
they can be bound either before or after making. To 
make, while the sole Is wet tack it on the last as when 
dealing with an inner sole, and when, it is somewhat 
dry put three rivets up the centre, take out the side 
tacks, and trim it up to the last, as in Fig. 3, leaving 
about i in. on all round the heel to form the seat. Take 
it off the last, and cut the fellow piece to it by tacking 
the two together on a board, being careful to put both 
grains, or the two flesh sides, together, otherwise they 
will be cut both lor one foot. Then mark oft the waist 
and heel at I J and RL, and with compasses draw a line 
all round on the flesh side Jin. wide, not more, and a 
second one Jin. farther in, and then a third Jin. farther 
in. Now all round the waist and forepart, according to 
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thatia inside, and the shoe being pulled till the whole is 
turned. Then beat the sole well on the lap-iron and 
put in a reverse last, and evenly hammer down the 80)e 
all over till it is quite smooth. The other slipper is 
served in the same way, and before it is quite dry the 
edges and bottom are tinished to fancy, tbe edge with a 

ump iron, and the sole by buffing, sandpapering, etc. 

fhen the slipper is quite dry, take out the last and 
put in a suitable sock, first pasting on the inside a 
skived piece of thin belly to form a stiSfening for the 
waist, and fill up the extra hollow in the heel which the 
stiffener is sure to make. If a heel is wanted, this can 
be riveted on top before the edges are finished. 

Hot Axle Arms,— If the axle is set and the axle arms 
fit in the boxes properly, they should not get hot in 
the running whilst there is oil in the cup and box. 
Perhaps the axle is not strong enough and so allows the 
wheels to spreat^ at the bottom when loaded ; or possibly 
the axle arms have not been finished oft properly when 
made, or the axle has not been properly set. To remedy 
the second fault, with very fine emery powder grind 
the boxes on the arms afresh and so obtain a better 
finish. 

Piano Trolley.— Fig. 1 of the illustrations below shows 
a side elevation and Fig. 2 a plan of a simple form of 
trolley used for moving pianos. The two side pieces A 
are 2ft. iin. long, 4in. deep, and IJin. thick, the end 
pieces B being 1ft. 8 in. long, 4in. wide, and lin. thick; 
the end pieces are let into tlie side pieces for half their 
thicknesij, that is i in. The wheel spindle C is 
fhown to pass through holes bored in the side pieces, 
wheelbarrow fashion ; for occasional use this plan 



FIG. 4 
Carpet Slippers. 

the substance required for the sole, take oft an angular 
piece of leather, as shown dotted at M (Fig. 4). At the 
heel this need not be' removed, as it forms a heel when 
only a sew round is wanted and a foundation when the 
heel is needed higher. With the point of the knife cut 
direct into the leather, about A in. all round on the 
second line, and then open it with a channel opener. 
Next cut away the inner side from the third mark, as 
shown at N (Fig. 3). In this groove commence witli the 
awl. For the heel bring it out on top, just in the first 
line, and for the forepart and waist bring it out just in 
the centre O (Fig. i), and when both pieces are tacked 
again ou the last, taking care to have the flesh side up, 
they are ready for lasting. The top is lasted and sewn 
the wrong side out, and as for an ordinary welt a long 
narrow strip of thin upper leather is sewn in. This, 
when the slipper is turned, forms a feather all round 
the forepart and waists, but at the heel it is not neces- 
sary, as the sole, being the full substance, can be beaten 
down to the upper. "When sewn, cut oft near the stitches 
all the surplus lining, stitteners, and side lining, but 
do not cut away the carpet, or any cloth material 
that is used, otherwise it will fray in wear. It must 
be stuck down with wax or with German paste. To 
turn, take both olf the last and bend the sole right up 
the centre; then bend it the reverse way across the 
waist and push this through the upper, and by still 
bending the sole keep pushing it till all is through except 
the toe and heel. The work 6f turning the toe can be 
made easier hy a long stick or a small hammei*, the end 
of the handle being pressed against the toe and the part 




Trolley for Moving Pianos. 

answers very well. For daily usage, or if the trolley is 
also intended to carry heavy grand pianos, the better 
plan is to use bearings as for grindstones, one hjilf to be 
let in on the under side of the side piece, or the sides 
mast be reduced to Sin. deep, otherwise with 6-in. wheels 
the instruments would require lifting up very high to 
enable the trolley to be put under. Another form of 
trolley has four wheels, to use which the instrument has 
to be lifted bodily and placed on the trolley, whereas 
with a two-wheel trolley one end of the instrument only 
requires to be lifted up whilst an assistant puts the 
trolley under it, the wheels being in a line with the centre 
of the foot pedals ; the load is thus evenly balanced. The 
tops of the wheels must be lower than the top side of the 
end pieces to allow clearance. It is also a good plan to 
pad these pieces with several thicknesses of carpet to 
prevent the instruments slipping. 

Simple Oil Press.— A simple oil press may be made in 
hard wood about IJ in. thick. Cut two pieces 2 ft. by 1ft., 
and bolt them together by four bolts about 1ft., long. 
Another loose board of the same thickness will slip 
between the bolts with two wedges. The crushed seed 
must be heated, preferably in a steam-heated pan, then 
placed in a strong cptton bag, which must be tied at 
the neck, and the bag being then placed between the 
two boards, the loose board is brought against it, and 
the wedges ai-e gradually driven in. This will compress 
the bag, and the oil which exudes may be caught in a 
vessel below. This is a wasteful process ; the oil should 
really be taken out with a hydraulic press. 
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Lever Watcb Stopping in One Position.— To find 
the cause of a iplate lever watch stopping when placed 
on its back, see whether the pivots come properly 
through the jewel holes and toucJti the endstones. See 
also that the hairspring is quite free and that there are 
no pieces of hair or fluff on the balance. If the pivots 
or .lewel holes are wrong, the fault can be at once 
detected by removing the roller and hairspring and 
running the balance alone, noting whether it spins 
freely in any position. 

Two-panelled Door.— Pig. 1 shows an oi-dinaiT two- 
panelled door 2 ft. 9 in. high, 1 ft. 1 in. wide, and Jin. 
thick. The stiles and top rails are to be 2iin. wide, the 
middle rail should be 2i in. wide, and the bottom 
rail ^in. wide. Fig. 2 is a vertical section, and Fig. 3 
conventional details of the three different kinds of joints, 
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that the pattern is also well greased, and then pla.ce it 
in the centre of the frame, running in more cream 
till the pattern is exactly half covei-ed. Allow this to 
dry well, and, after trimming out a couple of check wa.ys 
so that the mould halves fit well together, rub the dry 
surface with grease, preferably vaseline, and cover the 
pattern with a further quantity of cream till a thickness 
of li in. is made over the top of the pattern. Allow this 
to get thoroughly dry, when the plaster mould will leave 
the wooden frame, and should also part easily at the 
middle. The pattern can be removed, and the gates 
next put in with a rough file. The mould must be 
absolutely dry before use, or it will undoubtedly crack. 
The two halves can be put together and held in place 
by a small wooden cramp, when the molten tin may be 
poured. If a large number of castings are to be made, 
it would be well to have an iron mould prepared by any 
local ironfounder. 

Filling for Modelled Copper. — Ordinary good 
plaster-of-Paris will make a suitable lllling for thin 
modelled copper, especially if mixed with water tinctured 
with thin glue. This can be mixed and run into the 
ornament, and will fill up all hollows and interstices. 
Care must be exercised to run the mixture level over the 
pattern. Keene's cement mixed in the ordinary way 
will Mso be a suitable filling. 

Tool for Bending Metal Beading Figs. I and 2 

illustrateauseful tool for bending the silver and brass 
heading that is used in carriage building. It will 



Fig. I 



Fig. 2 
Two-panelled Door. 
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Tool for Bending Metal Beading. 



where it will be seen that the tenons of the top and 
bottom rails have haunches. It will also be noticed at 
Fig. 3 that the mortises are made broader on the outside 
of the stiles so as to allow for wedging if desired. The 
plough groove thickness of the tenon and mortises 
would be iin. The panels could be iln. finished in 
thickness, or if desired a little thicker they could be 
bevelled at the back. After the joints are made and the 
whole 1» fitted together, the joints should be glued, 
ci-amped up, and wedged in the usual manner, and the 
outside finished off with moulding round the panels as 
shown at Fig. 1. 

Moulds for Small Tin Castings.— When a few small 
castings are wanted in tin, a good plan is to make a 
mould from Parian cement, using the article as pattern 
smd casting the others in this mould. First make a 
small wooden frame sufficiently large to allow a margin 
of IJ in. at each side of th^ pattern and on the top and 
bottom. This frame must be well greased oh the 
inside to allow the mould, to leave freely. Place the 
frame on a piece of glass, and after making a cream 
of Parian cement and water (well beaten up to remove 
air bubbles), poiir the crea,m in the mould fi-ame on 
glass to a depth of l.t in. and allow it to get cold. See 

eo 



bend nearly any sweep without bruising the bead. To 
make it, shape a piece of tough straight-grained ash 12 in. 
by 2i in. by | in. as in Fig. 1. The radius of the arm.i 
must be made to suit the work in hand, and the slot 
must be made to the shape of the bead. To use the tool , 
take the bead in the left hand and the bender in the 
right hand, slide the bead through the slot, and press 
according to the curve required. 

Photographing on the Human Skin.— To print photo- 
graphs on the skin, rub on a solution of silver nitrate, 
using a tuft of cotton-wool, and fasten over the sensitised 
part a flexible film; then expose to the light for some 
time, taking care not to shift the film. The image 
formed on the skin should be fixed by washing over with 
hyposulphite of soda. The image will be of a brown black 
colour, and perhaps a nearer approximation to tattooing 
would be obtained by the use of au iron salt, for in that 
case the image would be of a greenish blue. Soak the 
skin (washing it first with hot soap and water) in a 25 per 
cent, solution of citrate of iron and ammonia. Print as 
before for about twenty minutes in bright sunlight; 
then rub over gently with a 2r3 per cent, solution of 
potassium ferrioyanide, and well wash in warm water 
containing a little citric acid. 
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Working Fountain for Bay Window.-For con- 
structing a, working fountain for use in a bay window, 
lirst make a sheet-zinc tray .about 2 ft. in diameter 
and 2 In. deep. At one side screw in a piece of i-ln. brass 
tubing, making the ^oint water-tight with red-lead. 
Allow the tube to project into the tray 14 in. Have two 
1-gal. cans, each with a cock in the side close to the 
bottom; an ordinary f-in. brass cock will be suitable. 
Pit up a wooden stand to hold the tray about 3 ft. from 
the ground, and, by means of a piece of S-in. rubber tube, 
connect the tube on the tray to the mouth of one of the 
gallon cans. Screw ihto the centre of the tray a small 
tube with a fine nozzle, making the joint water-tight 
with red-lead. Now fix a pulley in the roof of the bay- 
window rather on one side. Procure a square board 
large enough to stand one of the gallon cans on, bore a 
hole at each corner, pass a cord through each hole and 
knot the cords, then tie all the cords together and pass a 
single cord through them, thus forming a sling on which 
one of the cans may be raised through the pulley to the 
roof of the bay. Connect a small rubber tube from the 
tap in the can to the small tube in the zinc tray, turn on 
the tap, and the lountain will work. When thewater 
has all run out, put the full can in place of the empty 
one and raise it to the roof again. The water can be 
regulated either by the cock or by the height to which 
the can is raised, i 

Remedying Scratched Glass of Counter Case.— To 
repolish the defaced plate in the top of a counter case, 
it would be necessary to take out the plate and send it to 
the works. To attempt to repolish the plate in its original 
position would prove tedious and unsatisfactory. The 
defaced part may be completely covered by a movable 



show, and if it is too thick the white will look yellow, 
the blues-green, etc. "Nelson's Hard" gelatine is a 
good brand, and ilb. dissolved in Igal. of water wUl do 
as a starting solution, for water or gelatine may be added 
at any time. A sheet of plate glass is made perfectly 
clean, well polished, and rubbed with French chalk, and 
on this plate a thin film of gelatine is spread. A quantity 
of gelatine is poured on the centre of the plate, 
which is moved gently so as to allow the little pool to 
reach the four corners in succession. The surplus 
gelatine is ^Uojved to drain off one of the corners. The 
print before being mounted on the card is laid down 
carefully on this gelatine, the air being expelled. Gently 
press towards the edges of the print with a rubber roller 
or squeegee, w^hen the print must be set aside to dry in a 
warm room. When dry it will peel off, or in fact fall off 
the glass, and the surface will be very highly glazed. 
Sheets of ferrotype or celluloid may be used ln8tea,d of 
the glass plate. The gelatine so6n becomes yellow, and 
much more serviceable showcards could be obtained 
with paper varnish, which can be washed. Celluloid 
varnishes have now displaced gelatine. 

Repairing Chlflonnier Door.— Kepairing a chiffou- 
hier door where the stud hinges have been broken off 
and there is a difficulty in removing the upper part is a 
rather awkward job, though it may be accomplished 
in the following manner. Fit two pieces of well seasoned 
English elm at the upper and lower corners of the door; 
these should be slightly dovetailed as shown in end view 




Section of Comer of Ooimter Case. 



plate, if this is desirable. The required plate would bt- 
very slightly larger than the present one, with a 
moulding on the back and front edge. The moulding is 
prepared to fit over the rim A of the counter case (see 
sketch, which is half full size), and is grooved on the 
inner ed^e to receive the i-in. piate B to fit tightly into the 
groove ; the moulding is prepared from a piece of hard 
mahogany, and polished clean or ebonised to match the. 
counter case, and is then cemented to the glass with a 
solution of strong glue and lampblack. The exposed 
edges of the glass are polished. 

Bronzing Iron.— To make a good finish, first have 
the irou heavUy copper plated b.v means of the electrical 
process. When this has been done, the copper on the 
iron can be bronzed by the following method. Mix up 
some crocus of medium colour and make a cream of this 
rather thick. With a camel-hair brush paint on the 
crocus cream evenly and allow it to dry. Then hold it 
over a gas name till the surface is black with carbon, and 
then over a clear fire till the carbon has been thoroughly 
burnt off again ; when cool, well brush with a hard 
brash. The surface wiUhave a colour about the same as 
fairly deep yellow bronze. This must then be covered 
with a transparent lacquer, when the colour will keep 
for an indefinite time. This method is generally used in 
bronzing copper goods, but a good deposit of copper must 
first be made or the heat will tend to strip off the copper. 
It this plan is too complicated, the following might be 
tried. To a pint of methylated finish add i oz. of gum 
shellac and i oz. gum benzoin, placing in a warm place 
for a time and shaking occasionally till dissolved. Next 
leave in a cool place tor three days to settle. Then pour 
off, and cork well. Next get a little bronze green finely 
ground, and vary the colour to that required by adding 
yellow ochre. Mix this with a little of the first named 
varnish, slightly warm the iron, and lay on a very 
thin even coat. When this is dr.v, it necessary, add 
another coat and repeat until the iron is well covered. 
When finally dry, varnish over all. 

Gelatlning Showcards.— The process of gelatining 
showcards resembles that by which glazed photographic 
prints are produced on gela,tino-chloride paper or P.O.P. 
Make a solution of pure gelatine in the usual manner. 
This solution may be thick or thin as desired, but the 
thinner it is the clearer the colours of the card will 




Fig. 2 

Kepairing Chiffonnler 
Door. 



at C (Pig. 1). Each piece is secured with two screws .i. 
(Figs. 1 and 2) from the inside. The new studs B are 
then let in and screwed to these pieces, but they 
must occupy the original position. The screws ai'e next 
taken out iind the dovetailed pieces withdrawn and 
slipped in their positions C (Fig. 3) in the chiffonnler 
frame, hot glue being applied to the joining parts, and 
the door is slid over the dovetails. The screws wlU then 
house in well, and this completes the job. 

Filter for Oils and Essences.— For filtering oils, 
essences, or perfu^nes, providing they are coarse, make a 
long conical bag of fine linen, stitch the open end on a 
ring of wire, and support this by four cords to a hook 
at a convenient height. When filtering, keep the bag 
well filled with the liquid. For filtering out fine material, 
cut a circle from a sheet of white blotting-paper, fold 
the circular piece twice, so that it forms a cone with a 
rounded base, open the paper out, place it in a ribbed 
funnel, and filter through this. The first filtration may 
be done through the linen, aiid the second through the 
paper, to obtain a clear oil or essence. 

Proper Position for Posts.— Fences and posts are 
often put up wrongly simply because of ignOL-ance 
of one important detail. Wood posts should always 
be inserted in the earth in a natural direction, 
for when they are placed in the position they would 
occupy if growing, they do not decay readily at the 
top. A sound reason for adopting this course has been 
found by extensive microscopic examinations, which 
have fully proved that the moisture in wood always 
passes in the direction of natural growth. For instance, 
it the top of a post is fixed in the ground, and the butt 
is allowed to assume a position exactly opposite to that 
it would occupy if growing, it would decay rapidly, for 
the reason that the moisture would act in the manner 
described. Woi'kmen sometimes wonder how it is that 
one post becomes rotten twice as soon as another post 
which was planted at the same time and cut from the 
same timber, and never dream of accounting for the 
fact on the principle of natural growth 
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Removing Paint from Brass Frames.— To remove 
paint from l3rasB frames, warm a small quantity 
ot turpentine in an earthenware vessel, and in this 
repeatedly dip the Irame ; then sprinkle over It finely- 
powdered pumice stone, and scrub with a hard brush, 
which should remove the paint from the crevices with- 
out affecting the surface of the brass. If this fails, the 
only method is to paint over the frames a strong caustic- 
soda solution, made by dissolving 1 lb. of caustic soda in 
1 pt. of hot water. After the paint has softened, scrub 
down well with a brnsli, using flour pumice stone, and 
finally rinsing down with plenty of cold water to remove 
all alkali. ^ 

Draughtboard with Drawers.— The draughtboard 
illustrated by Fig. 1 has two small hoxes iuwtiich to keep 
the men. The outside frame is made of pine liin. wide 
by Tsin. thick. There will be required two sides 4 14iin. 
long, and four pieces Win. long for the ends B and 
partitions C. The partitions are grooved on both sides, 
and the side- and end-pieces on one side only. The 
grooves are ploughed Win. wide and Jin. deep 4 in. down 
from the top, as shown in section at Fig. 2. The playing 
board is next dressed up lOHn. square and Jin. thick, 
and is chamfered down on the bottom edge all round till 
it is a tight fit in the grooving. Mark out the squares on 
the board and colour them. When dry, nailtne frame 
together round the board as shown in Fig. ^2 ; then get 
out two strips of pine lOin. long. If in. wide by iin. 
thick, and nail them in position as a bottom for the side 
boxes. Tjvo covers D (Fig. 1), lOiin.by IHn. by A in. 



course, driven off as soon as steam heat is attained, but 
jat 300-'F. the wood begins to be structurally afteeted, and 
'che wet carbons begin to break up. Gases are the first to 
come over, and as the heat increases wood-naphtha and 
spirits of turpentine are produced. At 350° F., light, red- 
coloured oils of a specific gravity of 0-88 to 0-90 are 
obtained. With more heat the heavier oils are sent over, 
until, when the temperature has reached 600° F., the 
density of the oil has risen to Q-OS, and various chrysolic 
compounds are in evidence as well. The aqueous dis- 
tillate at this stage shows a high percentage of acetic 
acid, which continues to increase as the specific gravity 
of the oil increases. The distilling operation eventually 
goes up to about 900° F., when little except pure charcoal 
(the mineral matter varying with the kind of wood) is 
left. Thus a retort charged with 4^,575 lb. of ordinary 
pitohpine wood gaVe the result stated below (from a 
paper by Mr. F. Clark, Columbia College, N,Y.) :— 

Sal. 

Light oil (of sp. grav. 0-875 to 0'95) 13 

Heavy pine oil, or dead oil (sp. gi-av. 0-95 to to 101) ... 73i 

Pyroligneous acid (sp. grav. 1-02) 185 

or a mean yield of :— 

Pyroligneous acid <sp. gray. 1'02) ..1,527 lb. , or 3437 per cent. 

Total of oily products 729 lb., or 1594 per cent. 

Charcoal 1,511 lb., or 33'04 per cent. 

Gas 7611b., or 16-61percent. 

The pyroljgneous acid is of a yellowish or reddish colour, 
and contains 4 per cent, of hydriited acetic acid. This 
acid in its crude state is used in the manufacture of 
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Draughtboard with Drawers. 



will also be required. Cut away the sides where the 
covers enter down to the bottom of the grooves, slide 
the covers in place, and fit a strip J in. thick across the 
end ot each, to make good the gaps as shown at Fig. 1. 
These strips also stiffen the covers. Stain the covers 
and frame with Bismarck brown, and varnish them- A 
home-made plough suitable for this job is ilkistrated at 
Fig. 3, aft-in. chisel being made to do duty as the iron. 
It may be made of soft wood, and will last long enough 
to make half a dozen frames. If the frame is made f in. 
or J in. deeper it will be deep enough to hold chessmen. 

Products of Conifers.— Particulars of all the products 
(resin, turpentine, tar, pitch, charcoal, potash, and 
gum) obtained from Weymouth pine, Northern pine, 
pitchpiue, spruce, and larch would be too many to be 
given here, and the enumeration of the products of 
one of these trees must, therefore, serve as a type of 
all. The natural products are named in a few words. 
The wood is an important product in all cases. The Wey- 
mouth pine furnishes soft needle leaves that are used as 
litter bedding, and the cones of this tree make good 
fires. The same may be said of the Northern pine, 
except as regards the leaves. This tree would also yield 
a resin similar to Bordeaux pitch and turpentine, but the 
Northern pine appears to be grown for the sake of the 
wood only. 'Ihe pitchpine yields the various grades of 
ordinary resin and turpentine, and the needle leaves of 
this tree are split up and used in the manufacture of 
coarse fabrics and as stulfihg for furniture and general 
packing purposes. The larch yields the viscid Venice 
turpentine. The spruce yields the pitch known as 
Burgundy pitch, but only a small quantity of spirits of 
turpentine. In the destructive distillation of wood the 
products multiply in number, and for this reason pitch- 
pine has been chosen as probably being ot more general 
interest than some of the other trSes named. When 
pitchpine wood is cut up into short blocks and placed 
■ in a closed iron retort, and the retort gradually heated, 
nothing of importance happens until a. temperature of 
about 300^ F. is reached. The moisture in the wood is, ot 



pyroligneate of iron (black dye) , and also for the prepara- 
tion of acetate of lime, acetate ot lead, and pure acetic 
acid. The light oil is used for dark paints that are good 
for stoDe and metal, but not suitable for wood. The 
heavy oil is sometimes redistilled, and is the creosote 
used in wood preservation. 

Canvas Blackboards.— Below is described a method 
of making portable canvas blackboards. The canvas 
must necessarily be stout and as free as possible 
from knots. Where these occur, flatten them by holding 
a flat-iron underneath and striking the upper surface a 
few light blows with a hammer. The canvas should next 
be evenly stretched ou a large board or framework by 
nailing tacks rojind the edges about 2in. apart. The 
surface of the canvas should then be treated with two 
strong coats of size. It should next receive two coats ot 
white-lead oil colour to which lampblack has been added, 
and to eusu-re quick and hard drying, patent driers 
should be used and a fair quantity of turps. These coat.s 
should be allowed to dry for a few days so as to become 
hard. The surface should then be rubbed down with 
pumicestone and fine glasspaper. Then a third coat 
should be applied. After this has become well set, it 
should be rubbed down with fine glasspaper. Should a 
fine surface be required a fourth coat may be necessary. 
Finally, the surface may be treated as follows : Get of 
ultramarine blue 4oz., shellac lib., ivory black 8oz., 
finest fiour emery 5 oz., alcohol 1 gal. The alcohol and 
shellac must be well mixed together before the other 
ingredients are added, and then the whole is mixed ; it 
must be kept tightly corkfed, and before being used must 
be well shaken. As the solution soon sets hard, jtist 
enough for immediate use should be poured out into a 
pot. The solution should be applied with a flat varnish 
brush. Shellac and ivory black only may be used for the 
first coat, and when dry rubbed down with very fine 
glasspaper or pumicestone. The blackboards may be 
used on rollers, or the canvas may at once be nailed on to 
a permanent stretcher, or if i-equired the canvas may in 
the first instance be fastened to the original stretcher. 
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Fitting Folding Shafts to Baby Carriages.— In the 

accompanying Illustrations two different methoas of 
arranging the folding shafts of baby carriages, mail 
carts, etc., are shown. The easier to construct Is 
illustrated in side elevation by Fig. 1 and in plan by 
Fig.' 2, and for it three iron plates, a special nut, a 
thnmbscrew, four bolts and nuts, and a few wood screws 
are needed. Two of the plates A are each 6 in. long 
overall, the cross-section being Jin. by Jin.; the ends 
are rounded (see Fig. 1) and three i-in. holes are drilled, 
the two end holes being each on centres at 3 in. from the 
extremities, while the centre of the remaining hole is 
3 In. from that of the right-hand hole, and consequently 
2iln. from the centre of the left-hand hole. The cart 
shaft is cut on the sla!nt, the top of the face being say I in . 
in front of the lower edge (see Pig. 1). Then on each side 
of this end of the shaft one of the plates is firmly secured 
by J-in. bolts' with cup-shaped beads (see Fig. 2) and 
square huts, holes being drilled horizontally. The shaft 
should' be a tight fit to the shanks of the bolts so as to 
hold them while they are being tightened. Otherwise 
bolts must be obtained with squares under the heads to 
prevent the bolts revolving when the nuts are turned 








with a spanner, Midway between these bolt boles, but 
in a vertical direction, another J-in. hole must be drilled 
centrally with the shaft, and above it is placed the brass 
nut B (Figs. 1 and 2). This is tapped iin. to take the 
thuinhscrew C (Fig. 15, the screwed shank of which is 
about 2 in. long. The nut is held in place by two wood 
screws, and, as 6hown in plan by Pig. 2, is quite simple in 
form ; more ornamental nuts can, however, be supplied , 
by most makers of, or dealers in, baby carriages^ The 
portion of the shaft that is to move must next be treated, 
its end being cut to fit tl^e slope of the fixed portion. 
Then while it is offered in place, the hole, for the iron 
side-straps should be marked, a scriber moved round the 
hole in the plate being used to scratch a circle on each 
side of the folding shaft in the ordinary way. Of 
course, before this is done it should be seen that the 
centres of the two end holes in the plates are at the 
same level, and, as tending to ensure this, it is well when 
first dealing with the plates to clamp them together and 
drill them both through at once. A wrought-iron plate, 
iin. by tin., should next be cut to about 7i in. long, and 
one end should be heated and bent round sharp as shown 
at D (Fig. 1) , the length turned over being, say, li in. On 
the centre line, at sin. from the bend, the iron should 
next be drilled and tapped Jin., the hole, of course, going 
through the two thicknesses of metal. Then on a centre 
about 2i in. distant a plain J-in. hole is drilled, and finally 
at the end another hole, either for a bolt or, if the bend 
of the shaft is reached, for a stout wood screw, as shown 
in Fig. 1. This plate isithen held by its tapped hole 
and the thumbscrew C to the fixed part of the shaft, 
and the movable end being secured in position by the 
side straps, the Boles for the bolt or bolts, as the case 
may be, are marked off on the wood with a scriber after 



the necessary drilling. The whole can then be fixed and 
painted to suit the remainder of the carriage. The lengths 
of the bolts will, of course, vary with the sections of xhe 
shafts; these are usually 1 in. or li in. square, and if the 
bolt shanks are about li in. long they vrlll probably be 
suitable. The action of the appliance is, of course, quite 
clear. The Illustrations shQW the two halves of the sliaft 
fixed ; but to fold one ev.d over the body of the cart, the 
thumbscrew is withdrawn f om the bottom plate, when 
the moving part will turn on the end bolt as a pivot. 
This end of the shaft may be slightly narrower than the 
fixed end. A more satisfactory device is illustrated in 
elevation and plan by Figs. 3 and i respectively. Here 
the abutting ends of the shafts are square, the drawback 
being that a casting is necessary if a neat result is 
desired.' This casting takes the form of an open-end 
box, which fits easily over the shaft ends to be united, 
the metal being as thin as can be cast satisfactorily. 
The part of the casting marked A (Fig. 4) is therefore a 
hollow SG[uare in section aid about fin. wide, and to the 
right of it are two pairs of lugsjone pair B connected to 
the horizontal faces being Jin. wide by iin. long, while 
the other pair (Pigs. 3 and 4) are about 13 in. long, the 
width agreeing with that of the shafts to be .loined. These 
lugs are drilled for i\s-ln. or i-in. bolts, and by them the 
casting is. secured to the fixed end of the shaft, which 
enters the box part by about Jin. The top face D (Pig. 3) 
of the casting is extended to about li In. long, while the 
sides ar-* joined to long lugs on the left hand, so that the 
overall length of the casting is about SJin. These ends 
are slotted at E (Pig.3), the opening being rVih. wide by 
say Iin. long, and through the slots passes a J^in. bolt 1' 
(Fig. i) with fly nut G. For this bolt, which is squared 
for a vei\y short distance under the head, the movable 
part of the shaft is drilled J-ih. full on a centre about 
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2J In. from the end, and the pull of the shaft is still further 
secured by a Vn-in. bolt fixed vertically; this could, how- 
ever, be omitted. To release the handle, the fly nut (J 
should be slackened, when the movable end of the shaft 
can be pulled out of the socket A (Pig. 4), and will turn ou 
the bolt P into the desired position. The casting 
forming the socket plEice is illustrated separately b.v 
Fig. 5. A feomeiVhat similar casting is used with shafts 
that are removable but do not fold back over the slot. 
The shaft is cut in two as in Figs. 3 and 4, and the mov- 
able piece is clamped in place by thumbscrews, which 
are removed when the curved end of the shaft is for any 
reason to be taken away. 

Calculating Velocity of Flow in House Drains.— 

The available rules can do no more than give an 
approximate idea of the quantity of sewage disehai-ged , 
through house drains. Amongst the many formulie 
given by authorities on the suhject, Mr. Hawkesley's 
formula may be accepted as furnishing the ne arest to 
t / TT 1~) 

the actual results. This formula is V = "77 \/ ^ . , , , 

in which V = velocity in yards per second, H = head m 
inches, D = diameter of pipe in inches, and L = length 
of pipe in yards. As an example, take a 6-ln. drain 
90 yd. long and having a fall of 1 in BO._In*this^ase H = 

?? X 3 X 12 = 51 in. Then V = "77 . / ^ "^ 6 = 1-36-29 
BO , ^ 90 -I- (2i X 6) 

yd. or 4'0887 ft. velocity of flow per second. And this 
gives 4'0887 x 6' x 034 x 60 = 300 gal. per minute. In the 
latter working '034 = gal contained in 1 ft. of 1-in. pipe. 
It the drain is flowing half full, only one-half the above 
quantity would pass through in the given time of one 
minute. Box'srule, al ready men tioned (see Merles I., p. 69j , 

is as foUows. (i = V ^^"^C " ^ , in which G = gallons 

per minute, H = head of water in feet, and L = le ngth 

6)' " *'° = 310 



of pipe in yards. In this case G 



= v/^ 



90 



gal. per minute, or a little more than was found by 
Hawkesley's rule. If the drains are not pi-operly laid, 
and the joints of the pipes have sharp edges that causa 
eddies inside the drain, the discharge would probably 
be less than that given by either of the rules men- 
tioned above. 
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Making Walking Stick from Shark's Backbone.— together 
II the shark's backbone la at preaent in a dried and 
therefore hard condition, remove the spinal arches with 
a knife. Tben, with a rasp, the edge of a piece of glass, 
and sandpaper, make it as nearly as possible round. 
Soak then in water until it becomes quite pliablej and, 
attaching a heavy weight to the lower end, hang it up 
to dry. i'or a bent handle, secure the uppei' end over a 
circular beam. Finish off when perfectly dry by further 
smoothing down with glasspaper, fixing a ferrule, and 
French polishing. 



Keep the strip of lead passing down quickly 
enough to ha-ve sufHclent lea,d to flU the joint well. The 



Manufacture of Sulphate of Ammoula.— The appa- 
ratus used in the mauufactui'e of sulphate of ammonia 
consists of a cylindrical iron still A (see the illus- 
tration) divided into a number of chambers by iron 
plates B; in each plate is a hole fitted with a short 
piece of tubiag, and the holes are arranged alter- 
nately opposite each other. At the upper end of the 
still Is an iron pipe c, curving over and connected to a 
large leaden bell, dipping into a lead-lined wooden 
trough D. A steam pipe E enters the still at the bottom, 
and abont halt way up another pipe 1' is fixed and con- 
nected b.v a pump to a small tank G of slaked lime. The 
method of working is as follows. The gas liquor from a 
tank above is allowed to flow in a gentle stream through 
a pipe into the upper compartment of the still; It flows 
on to the iron plate and when it has reached the height 
of the tube it flows into the next compartment, and so on 
right through the still. The steam passes in the reverse 
direction from below upwards and heats the gas liquor ; 
free ammonia, carbonate of ammonia, and sulphide of 
ammonia are driven off by the steam alone in the upper 
compartments of the still, while the fixed salts of 




whole then becomes one sheet, and any increase in 
thickness can easily be scraped down. No flux is 
required, but only a clean copper-bit and bright lead for 
the joint. The only difference between the sheet and the 
joint is that the former is milled and the latter is oast. 
In making a joint to a length of pipe, four burnt joints 
are necessary. The pipe is squared off, and a batted 
.joint made having points marked on each side. The pipe 
is now slit a short distance at these points, and the ends 
of the pipe are opened and flattened out, thus making 
two flat joints across the pipe. For these joints proceed 
as before, and when they are perfect and the irregu- 
larities have been cleaned off, insert the mandril and 
dress the flattened sides to it, leaving a joint on 
each side to be burnt. A piece of iron piping should bd 
inserted to burn on, care oelng taken that the lead at 
the joint fits the pipe. The two joints are now burnt 
and cleaned off, and the pipe is cleaned up, leaving 
hardly any trace of the joint. The iron in which the 
joint is burnt greatly assists the copper-bit. A large bit 
is preferable as retaining more heat. "With a little 
practice good joints can be made both neatly and 
expeditiousl.v, and a saving of material is in many 
instances effected. 

Vignetting Bromide Enlargements.— Photographic 
vignetting glasses are only made to sell to amateurs, 
and should never be used for vignetting; these glasses 
are worse than useless. Cut the vignettes from cardboard 
as required; each picture needs a dlft'erent shaped 
vignette. Old plate boxes answer very well asvignetters, 
forthey keep the vignetteaway from the negative: with- 
out such aid even a passable vignette cannot possibly be 
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ammonia are decomposed by the lime pumped in lower 
down. The whole of the ammonia salts are decomposed, 
and the ammonia passes through the t>ipe to the leaden 
bell, which is covered with sulphuric acid In the tank. 
Sulphide of ammonia passes over with the ammonia, and 
being decomposed by the acid liberates sulphuretted 
hydrogen, which is carried off from the bell by a small 
pipe and Is sent Into an oxide of iron purifier. The 
process is quite automatic, the flow of gas liquor and 
lime being regulated. The sulphate of ammonia crystal- 
lises out of the acid at once, and is fished out with a 
perforated shovel and drained on sloping floors covered 
with sheet lead. 

Burning Joints for Sheet Iioad and Pipe Iicngths. 

—The burning of sheet lead, although easy to do, 
is but little practised. Supposing, for instance, that 
a piece of milled lead of a certain size is required, and 
the plumber has not at hand a piece that is large enough. 
Two or more pieces, which if joined togetber would meet 
the requirements, may be available ; or, if a longer piece 
of pipe than any to hand is wanted, and it is desired, 
therefore, to join two shorter lengths without wiping a 
joint; in either case the desired object may be secured 
without the aid of any burning apparatus except the 
copper-bit, which for preference should be a hatchet-bit. 
In the case of sheet lead, the edges are straightened 
and butted together, the edges being cleaned and scraped 
down to a V-joint. These edges are dressed down perfectly 
flat on a flat bar of iron that has been warmed, while the 
copper-bit has been made very hot— sufficiently hot to 
burn through the lead easily. Previously, strips of lead 
about Sin. or iin. wide have been prepared, and scraped 
clean for fllUngthe joint which the copper- bit burns away. 
Start at the end with the copper-bit, and burn through 
the two edges of the prepared joint while hplding the 
strip of prepared lead to the copper-bit close down to the 
joint, so that the two edges and the lead strip are molten 



secured. For enlarging, the vignetting card is held be. 
tween lens and screen (see the illustration) and kept 
moving. No advantage is gained by serratlng the edges. 
Vignetting is a hideous practice except when applied to 
light effects against a light . background ; any deep 
shadows near the margin must be blocked out on the 
negative. 

Facing Printing Type with Copper.— To deposit an 
adherent coat of copper on printing type, first remove 
every trace of dirt and grease by brushing with a hard 
fibre brush dipped in a hot solution of potash. Then after 
the type is wired (so as to provide an electrical connec- 
tion between the battery and the face of the type where 
the deposit is to be made) swill In the potash liquor and 
transfer at once to an alkaline depositing solution of cop- 
per previously connected to a dynamo, when the required 
coat of copper should be deposited withoat loss of timet 
If the object is to give a hard face to the type, this coat 
of copper should be the thinnest film posslole, to serve 
only as a medium between the type and the real hard face 
of nickel or of iron. The coppered forme must then be 
removed at once to the Iron or nickel solution and a hard 
face of either of those metals deposited thereon. The de- 
posit of iron must be well washed in very hot water, dried 
by dabbing with clean rag, and oiled to prevent rust. 
But all these pi'ocesses will destroy to a certain extent 
the sharpness of the type, which will be much blurred if 
a tliick coat is deposited on it. To get a hard copy of a 
forme it is usual first to take a mould of it in wax, coat this 
with blacklead to make it conductive, and deposit an 
electrotype copy of copper on it. The thick shell oi 
copper thus obtained is an exact copy of the type with 
all its sharpness. The shell, when i-emoved from the wax 
mould, is next backed with a support of type metal,«nd 
then mounted "type high" on a backing of hardwood 
to fit it for the printing machine. This may be " ste^l 
faced " If a very hard face is required. 
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Polishing Roclc Specimen.-The usual method ot 
polishing rook, proTiding a flat surface is to be dealt 
with, reguiresvsome considerable amount of work. The 
best plan of polishing a rock specimen is to commence 
by well rubbing the surfaces with coarse and then 
with fine emery powder, and again with pumice powder. 
Then polish well with a paste composed of putty 
powder (oxide of tin) or whiting saturated with methy- 
lated spirit, applied by means of a chamois leather or 
buffer. This means of preparation will ensure a lasting 
gloss ; but should the method be considered too trouble- 
some, try the application of a coat or two ot French 
polish. 

Venetian Blind.— The accompanying illustrations 
show an improvement in Venetian blind making. 
The mortises for the cord pulleys at the right- 
ihand end of the top piece should be as shown at A 
(Fig. 1), as then the cord will run straight to the 
pulley B. If it were made to run at an angle, the 
•cord would be throwii ott the pulley. The mortises 
should be made so that the pulleys fit closely side- 
ways, otherwise the cords will certainly run oft, be- 
come jammed, and break. In making blinds more 
than 2J ft. I wide, it is usual to have three suspending 
tapes, as shown in Fig. I, so as to eauallse the weight of 
the laths, and cause the blind to keep straight. When 
■fixing the suspending tapes to the thick lath, an easy 
way to.keep the latter parallel with the head piece is to 
place two blocks, each IJ in. thick, between the two, as 
shown at C (Fig. 2). The tapes can then be pulled tight 
and tacked, one of the blocks being shitted to the 
middle when the third tape is being fixed. The top 
lath to which the turning cord is fixed should be allowed 
iin. longer than the others at the left-hand end, so that 
the cord will hang clear of the other laths, as at D 
(Fig. 3). It is also best to make a trench across the top 
side for the cord to lie in. The cords should not be 
inotted, to keep them even ; the hold-fast will serve to 
Jjeep the blind at any height required without any knots. 



Fig 3 



Fig. I 
Venetian Blind Details. 



The cord must always be stretched before putting 
it in, or the blind will never hang even. The tapes 
should be neatly folded over each other at the bottom 
lath, and tacked with brass tacks. The holes for the 
cords in the bottom lath should be small enough for the 
cord to just pass through, and should be countersunk, 
so that thie knot on the cord will sink in flush. For 
making the slots in the thin laths, bore two holes 
through the pile of laths, and cut out the wood between 
with a paring gouge; this Is as quick as the punch, 
S,nd makes a better job. 

Fixing Cycle Hub Cups.— The manufacturers' pro- 
cess of putting in cycle hub cups is described as follows. 
First heat the hub case on a hot plate, press the 
cups in with a small screw press, fitting and bearing on 
the cup edges, and plunge in water to cool before remov- 
ing the tool. This is the best way of ensuring a reliable 
job. Some makers press the cups in cold under a screw 
press ; this is quicker, but not so reliable. To replace 
a cup in an old hub, "sweat " it in with soft solder. To 
do this, thoroughly clean the hub and the outside of 
the cup till the surfaces are bright, tin the surfaces with 
solder and killed spirits of salts, wipe off the superfluous 
solder whilst hot, press the cup in position, and heat up 
with the blovrpipe till the solder is molten, and cool oJt 
at once with water. Great care is required, in applying 
the heat for soldering, to avoid letting down the temper 
of the cup. 

Benovatlng Gas Fittings. — Below is described the 
best method of renovating gas fittings that were once 
hrown, bronze, and gold, and have to be treated in the 
same way again. Cleanse the fittings from the old 
lacquer and dii-t by boiling for about twenty minutes 
in a strong solution of soda or potash. When the fittings 
are cleansed of lacquer, dip in a diluted acid (nitric) 
bath till clean from grease, and then dip in strong acid 



and swill in several waters. Bind some fine iron wire on 
the fittings, and place them in a diluted acid bath ; this 
will cause a thin layer of copper to be deposited. Well 
wash and dry in box-dust. Paint the fittings over with 
a mixture of blaoklead and oxide of iron or rouge ; brush 
to a polish and then lacquer. The better plan would be 
to clean the fittings from lacquer in the manner de- 
scribed in the previous column, and use a ready-prepared 
bronze medium, which is easily applied and gives good 
results. 

Kepladng Broken Iron Pipe in Water main.— 

To remove the broken pipe, it will be necessary to 
empty the main, and by means of 'fires lighted under 
the sockets of the pipes, to melt the lead out of three or 
four of them. A new length of pipe could then be in- 
serted, and the joints remade. It the lead is not very 
deep in the sockets, it could be chipped or cut out with 
a hammer and thin cross-cut chisel. Or the sockets can ' 
be cracked by using a large hammer, and then burst off 
by dri-ving in a thick hand chisel. It may be necessary 
to expose and remove three or four of the pipes (iind 
this is advisable), otherwise the new pipes would be 
ditBcult to place in position. Another method would be 
to chip round the ends of the defective pipe, or use pipe 
cutters, and then burst the pipe' transversely by driving 
in a thin chisel on one side of the pipe where cut. A 
new length of pipe can then be inserted, and a loose 
collar (or a pair of loose collars if the pipe does not have 
a socket on one end) used for making the joints to the 
plain or spicket ends. 

Head Screen for Photographic Portraiture.— 

To avoid top light in portraiture the hest plan is to con- 









Head Screen for 
Photographic Portraiture. 

struct a head screen, as shown in the accompanying 
illustration. The screen is covered at A with one 
thickness ot muslin, and at B with two thicknesses ot 
muslin, and is counterpoised by the weight C, which is 
suspended by the cord D, travelling over the pulley E. 
By this arrangement, the screen may be instantly placed 
in any position. The screen is further supported by 
the strut ]?. 

Tinted White-lead Paints.— For exterior work mix 
white-lead paint to working consistency with 3 parts of 
boiled oil and 1 part of turpentine, adding 1 lb. of patent 
di-iers to each 14 lb. of white-lead. The following is a 
list ot tints which may be obtained by mixing colours 
gi-ound in oil with the white-lead. The tints may be 
variedsomewhat by mixing in variable proportions the 
Ingredients used in each colour. Peaii grey : White-lead 
40, vermilion 3, deep green 1. Light French grey : White- ' 
lead 400, black 1, orange chrome 1. Light stone: White- 
lead 30, yellow ochre 1. Buff colour: 'White-lead 20, 
golden ochre 1. Light oak : White-lead 60, yellow ochre 
2, raw umber 2, Venetian red 1. Pale blue: White-lead 
30, brunswick blue 1. Pea green : White-lead 20, light 
green 1. Sea green : White-lead 20, deep green 1. 
Salmon : White-lead 14, yellow ochre 1, Venetian red 1. 
Slate colour : White-lead 20, lampblack 3, blue 1.' When 
mixing the colours, blend all well together in paste form 
before adding the oil; otherwise the finished work will 
become streaky. ' 
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Diver's Dress.— A diving dress is made of water-tight 
canTas, rubber, or other suitable material, and eu- 
yelops the whole ot the diver's body and limbs. In order 
that the hands may be free, they sometimes project 
thi-ough sleeves with water-tight wrists or cuffs. The 
dress is secured to a brass or copper shoulder piece, and 
the heltnet is fastened to the neck of the shoulder piece 
with a kind of bayonet joint. The diver is dressed in 
thick woollen clothing under the diving dress, and wears 
thick shoes with lead soles to act as ballast and keep 
him vertical. Sometimes pieces of lead are suspended 
from the shoulders. Air is supplied from a pump on the 
surface, and conveyed to the helmet by Indiarubber 
tubes. A line is also attached to the dress and continued 
to the surface for signalling purposes. The air-valve 
in a diver's helmet is kept closed by a small spring and, 
when immersed, by the water pressure. The valve opens 
only when the pressure of the air inside the diving dress 
is greater than that of the water and the spring com- 
bined. 

Glass Harmonica or Dulcimer.— A glass harmonica 
or dulcimer may consist of strips of plain glass, played 
by being struck with a beater. Take a piece of 8-ln. pine 
1 ft. Hi in. long, and 7 In. wide at one end and 4i In. wide 
at the other end. Proceed to make a box of this by 
glueing on each side a piece 1 ft. Ill in. long by If In. 
wide and i in. thick. For the wide end a piece of t-ln. 
stuff, 1} In. wide by 6i In. long, will be required ; and for 
the narrow end. a piece 4 In. by 1} in. by J In. These 
must have two slots cut in them, as shown by E in Fig. 1. 
These slots are 8 in. deep, and are 2 in. from each side at 
the wide end, and H in. at the narrow one. Glue across 
the centre of the box a piece of wood to act as a bridge. 
The top of this must be S In. below the top of the sides, 
and must not touch the bottom of the box. Pig. 1 shows 
two small panel-fiins F, one of which is inserted at a 
distance of 4 In. below each slot. Take some strong fine 



m;etei-ably be ot 2-in. by 1-in. oak, mortised and tenoned. 
White wood may be stained oak colour, but it would not 
look like oak owing to the difference ot grain. If an 
ordinary cycle stand is placed under the front wheel, 
the machine will be firmly held ; but failing a stand, 
another support similar to that described should be 
made to hold the front wheel. Should the machine be 
fitted with a back rim brake, the pressure may be 
regulated to any degree to make the work light or 
heavy ; but failing a brake, a hard-wood roller, turned to 
fit the curvature of the tyre and mounted on an ii'on 
spindle, attached to one end of a lever flxed to the 
framework, may be used for regulating the pressure. 
A cord could be fixed to the other end of the lever, and 
held In the hand or tied to the top tube to obtain 
the required pressure. 

Smoke Preventer for Range.— The smoke-preventer 
(Pig. 1) can be made of No. 20 B.W.G. charcoal Iron, and is 
suitable for a range or forau ordinary kitchen grate. Fig. 2 
shows the method of obtaining the pattern, wnere A B is 
equal to the width of fireplace, a b the upright height, 
and c b the pi'ojection. Angles at a, 6, and c are right 
angles, and a a is parallel to c c ; also a c is at right angles 
to a a. Bend the pattern along the dotted lines a c, until 
the angles at a, ft, and c are at right angles to the front. 
This can best be done with an angle-bender, or a sharp 
hatchet stake will answer very well. A bead Is now 
required for the arch A C B. Cut a length of f-ta. steel or 
brass bead, rather longer than the circumferential 
measurement of the arch, and set off around the arch a 
series of small edges, say every 2 In., alternately opposite 
to each other. Bend about 6 In. of the bead carefully, 
with a smooth hollowing hammer on a hollowing block, 
until It assumes the same shape as a portion ot the arch, 
and slightly open the seam or the bead, and drive it on 
with a mallet, tapping it frequehtly with the round part 




Fig. 2 
Glass Harmonica or Dulcimer. 

silk or crochet cotton and tie one end securely to one ot 
the pins. Bring the end through the slot Immediately 
above the pin, carry it over the bridge and through the 
opposite slot, wind it round both panel-pins at that end, 
take it back again through the slots, and fasten it off 
securely. These strings must be stretched as tight as 
possible. Cut the glass into strips, 1 in. in width, and 
attach them to the strings by drops ot sealing-wax. The 
box will hold eighteen strips, which should be in the key 
of C, and range from B to E. Before fastening in the 
glasses, simply place them on the strings and try them, 
changing them about until their proper places are found. 
To sharpen a note, cut the glass a trifle shorter. For 
glass 1 in. wide and iVin. thick the following will be 
about the correct lengths :— B, 5i in. ; C, 5i in. ; D, 5 in. ; 
E, 45 in. ; r, 4S in. ; G, 4J in. ; A, 4} in. j B, 4i in. ; C, 4i in. ; 
D, 32 in.; E, 3jln.; P, 31 in. J G, SJin. ; A, 3Jin.i B,3J in.; 
C, 3jiV in. ; D, 3 in. ; E, 2j in. When the glasses are tuned 
andfastenedto the strings, procure two pieces ot A-ln. 
deal or pine, 1 ft. 11* in. long by 2 in. wide at one end and 
li in. at the other. Glue these on so as to hide the ends 
of the glass strips, and form a top to the box. Fig. 2 
shows the complete harmonica. For the beaters, procure 
a piece of thin cane or whalebone about 8 in. long, 
and glue on one end a round knob of cork. The instru- 
ment is played by tapping the notes with the beaters, 
holding one in each hand and grasping them about 1 in. 
from the end so as to let them have plenty of spring. 

Bicycle Home Exerciser.— A cheap and simple home 
exerciser to use with an ordinary rear-drivin g safety cycle 
supports the back wheel just clear of the ground. Make 
two wooden side frames the shape ot a capital A, about 
15 in. high and about 20 in. at the base. These should bp 
connected by two stout battens at the lower ends with the 
corners strengthened, or the side frames may be fastened 
to the cross battens by stout iron hinges, which would 
enable theappliance to be shut up when not in use. Two 
iron plates about i in. thick should be cut to screw on 
the top ot the side frames, with a l-in. hole in each to go 
over the axle ends under the nuts. The stand should 



Smoke Preventer for Bange. 

ot the mallet to the shape of the arch. This should be 
done gently so that the bead will not be dented or other- 
wise injured, after which the ends are cut off level with 
the bottom. A hole is punched at D (Pig. 1) for a steel or 
brass knob which is secured by a nut and washer on the 
other side. The bead is. burnished, and two coats of 
Brunswick black will give the smoke-preventera finished 
appearance. 

Removing Tar Stains from Carpet.— To remove tar 
stains from a carpet, moisten the tar with a rag wetted 
with benzene ; as the tar dissolves, mop up the stain 
with a clean, dry rag. Continue the treatment until all 
the tar is removed. 

Use of Slide Rule.— One form of slide rule may be a 
logarithmic scale, having really four scales. A, B, C, D. 
In using it for cubing quantities, as, for example, 
a stone heap, set 1 on to breadth on D, and under 
the length on C will be the area on D. Then 1 on C set 
to areaion D, and under the thickness on C will be the 
contents on D. 11 the rule is not arranged precisely in 
this way, the notes above may furnish a clue to the 
method of using the rule. A stone heap does not 
come under the head ot ordinary cubing, as the heap 
is an Irregular figure. The length, breadth, and 
height having been m easured, the contents will be 
ih {A. + a + \/ A >i a), where h is height, A the area ot 
the base, and a the area of the top. To work this slide 
rule, set I on to the width ot the base on D, and under 
the length of the base on C will be the area (A) on D. 
Then set 1 on to the width of the top on D, and under 
the length of the top on will be the area (a) on D. 
Next set 1 on B to the ai-ea (a) of the top on A, and 
under the area (A) of the bottom on B read the sq. root 
of the product on D. Then set 3 on C to the height (h) 
on D. and opposite the sum of the first three results on 
C will be found the total contents on D. The methods ot 
worklns may sometimes be shortened after practice, but 
the better plan at first is to go rather a longer way round 
until the scale is familiar. 
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Deep Brown Stain for Trellis-work. — An oil 

stain that will stand rain and other atmospheric 
influences should be used for this purpose. The 
stain mentioned below can be easily applied. Boiled 
linseed olllgal., American turpentine i gal., terebine or 
liquid driers igal., coal-tar ori deodorised naphtha Ipt. 
Mix these ingredients well together, and use the mixture 
for thinning down burnt Turkey umber ground in oil ; 
aboxit 7 lb. will be required, free from lumps. This oil 
stain forms an excellent protection against the weather, 
and effectually prevents the woodwork cracking. , The 
cost will be about Ss. per gal., and the stain may be 
applied with an ordinary paint brush. The stain dries 
with a dull surface, which may afterwards be varnished. 
The quantities named above will make about2gal. of the 
preparation. 

Fixing CeUuloid on Piano Keys.— For fixing celluloid 
on the keys of pianos and similar instruments, the finest 
transparent glue, with a small quaiatity of flake white 
added, is generally used by the trade. Fish glue is useful 
itohly a few keys require attention. The old adhesive 
should be scraped off, and the celluloid to be glued 
wiped over with methylated spirit ; this will soften the 
surface and enable the glue to bite better. If trans- 
parent glue is used, it should be freshly made and 
applied quite hot, but rather thinly. The two surfaces 
must be tightly ci'amped together for several hours, and 
if cramps are not available the pieces may be tightly 
bound with string, a wooden wedge beingforcedbetween 
the string and celluloid to ensure closer contact. The 
keys must be removed from the instrument before the 
operation of reflxing the celluloid. The surface can be 
repolished by well rubbing with tui'pentine or benzoline 
and finest pumiee-stoue powder. 

Reshaping Oilstone Slip.— The edges of some oil- 
stone slips similar in shape to the a.ecompanying sketch, 
when frequently used for sharpening router cutters, etc. , 
soon wear out of shape, especially the part marked A. 
The iShape may he restored by rubbing the oilstone 



Oilstone Slip. 

on a piece of sharp gritstone, using silver sand and 
water, though a grindstone, il handy, will be preferable. 
It will he found better foi" some purposes to use the side 
of the grindstone, if it be in good condition, than the 
edge, m this case also water and a little fine sand will 
be found an advantage. 

Noise In Singer Sewing Machine.— In the case of 
a Singer oscillating shuttle sewing machine which when 
running makes a knocking noise, once for each stitch, 
proceed as follows. Take the machine to pieces, well 
clean it, and put together again. Each part should be 
carefully examined, and if much worn should be repaired 
or duplicated. Thus undue looseness is taken out, and 
by running the machine as each part is fitted, any 
wrong action or unnecessary noise can be detected and 
remedied. Then when the last part is replaced, the 
machine wiU run smoothly and silently. The noises 
may be caused by looseness in the feed forked lever, the 
feed rooking and raising shafts, and by wrong position 
of the teed. The feed lever is situated in the vertical part 
of the machine arm, and is actuated by a cam, which 
wears a hollow in the fork; then the knocking sound is 
particularly noticeable when no oil is put on. To remove 
these holJow places, take out the lever and soften the 
forked end by getting it red-hot, and then close it with 
the hammer or by pinching in a vice until it is a trifle 
smaller than the cam. Then when cold place it in a vice 
and, with a 6-in. second-cut flat file, fit the inside of the 
fork to the cam, removing all file marks on the wearing 
surface with smooth emery cloth. Then case-harden the 
wearing surfaices of the fork by heating J,o a blood-red, 
dipping in prnssiate of potash (powdered) , heating again 
BO as to allow the potash to boil and penetrate, and 
cooling off in cold water, holding the lever in a vertical 
position. Dipping flatways mayclose the fork. Finally, 
clean up with No. 00 emery cloth. The feed rocking 
and raising shafts are on the front and rear of the under 
side of the base. At the right-hand end of one is a fork, 
in which oscillates a cam connected to the shuttle 
rocking shaft. If this fork is worn it may cause a 
tapping sound. The fork is Usually of cast-iron, and 
therefore cannot be closed as in the previous case. If a 
new shaft cannot be obtained, the old one may be 



repaired by filing out about t^t in., and inserting a piece 
of steel which should be secured by riveting. If neces- 
sary, insert a piece on each prong of the fork. These 
plates need not be hardened, but must be well smoothed 
to prevent them cutting tbe cams. At the left-hand end 
of the other lever a small fork will probably be found, in 
which revolves a, roller. Wear in this fork will also cause 
clicking, and must be remedied as .lust described. This 
refers to old-style machines. The feed may be adjusted 
sideways by the centre screws and nuts. In replacing 
this rocking shaft, it is sometimes fixed so as to cause 
the feed to bind on the side of the fteedle-plate i this 
would also produce clicking, but could be remedied by 
readjusting the centre screw and nuts. All the above 
adjustments should be made before the shuttle is placed 
in the race-way. For excessive play the shuttle carrier 
may be closed up, but first ascertain whether this part 
is hardened by testing it with a file. If it is soft, simply 
turn the wheel of the machine ijntil the heel of the carrier 
is downwards, that is near the bottom of the race-way; 
then place a punch oi- drift on the carrier heel and deal 
it a blow with a hammer, and repeat if necessary. There 
should be for ordinary purposes about ^i in. between the 
shuttle and the heel when this is in the position at which 
the loop pulls off, but if coarse threads are used more 
space is required. Any play between the handwheel and 
the upper shaft hearing or between the crank and the 
lower shaft bearing will cause noise. If there is not much 
play the taper pins should be knocked out and slightly 
bent, so that they will take out the looseness. 

Eau de Cologne Perfume.- Fau de Cologne of st 
kind can be made at home by dissolving 4 oz. each of 
lemon, hergamot, and orange peel oil in 6 gal. of rectified 
spirit, and adding 2 oz. each of the oils of rosemary and 
petite grain, and i oz. of oil of neroli. 

Jlorse-gln for Ufting Ore, etc.— The accompanying 
illustration shows a cheap form of horse-gin for 





Horse-gin for Lifting Ore, 

lifting ore from a mine shaft. A is the yoke for the 
horse, mule, or ass, B the traditional hunch of can-ots, 
or load to balance the weight of the yoke, C the circular 
track in wliich the animal travels, D the lever crosshead 
supporting the winding drum E and carried by pivots at 
P and G ; H is the rope passing from the drum over the 
gin-wheel J and down the shaft K. The other parts 
shown are framing to support and keep in position the 
whole apparatus. 

Dyeing Woollen Fabrics Sage Green.— Sage green 
is a diflicult colour to dye, and it must be remembered 
that the colour will be modified if the fabrics are already 
dyed. Dye the material in a bath containing 4oz. of 
naphthol green, loz. of sulphuric acid, 8oz. of ferrous 
sulphate, and 4iOZ. of sodium sulphate, with a very little 
Bismarck brown in Igal.; raise to the boil hefore re- 
moving the material. It will he best to dye a small piece 
of the material first as a sample and adjust the Bismarck 
brown to give the shade required. 

BlacU Japan.— The following produces a black 
japan with good covering properties. Barbadoes asphal- 
tum 28 lb., boiled linseed oil 14 gal., flake litharge 1 lb., 
terebine i gal., black oxide of manganese 1 lb., powdered 
burnt Turkey umber 1 lb., and American spirits of 
turpentine 2 gal. Proceed as follows: place the asphaltum 
in a suitable iron or copper vessel, melt it over the fire, 
and add the boiled oil, which should previously have 
been warmed. liaise the temperature to about 400* F.-, 
and add steadily the black oxide of manganese and 
litharge ; maintain the heat for ahout fifteen minutes, 
stirring constantly, and add the burnt Turkey umber. 
Then allow the temperature to drop to 200° F., and ad^ 
very steadily the tuvpentine until it has cooled down 
somewhat, when it may be poitred in much quickei'. 
The terebine ma^y then be stirred in and the varnish 
allowed to cool. Should it become thick when cold, 
warm up and add more turpentine until the right con- 
sistency is attained. The above varnish may he some- 
what improved in quality by adding whilst it is hot, 
say at 200° P., I gal. of finest copal varnish. This japan is 
used for all kinds of carriage work, and dries with a 
brilliant finish which is quite durable. 
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Muff Warmers.— Hot-water muff warmers have been 
made and used tor a number of years, these being 
small plated metal flasks (about the size of an egs), 
fitted with a screw stopper, and filled with hot water 
when required for nse. These flasks remain hot for a 
considerable time. Uufis containing burning material 
are of metal, having aremovable coveror lid, to admit of 
the material being inserted and the ash emptied out; 
the material is usually a stick-shaped piece of pithy sub- 
stance that smoi.lders slowly when lighted. The material 
appears to be of h fibrous nature, ground up and shaped 
as required, and then probably soaked in a weak solution 
of sal tpetre and dried. 

Blueing Steel.— Gun barrels, especially military and 
sporting ones, are black browned, but at times rook rifles 
and other small-bore barrels are blued. The blueing is 
done by immersion in charcoal. This, pounded to Uue 
powder, is placed in an iron box and made hot over a fire. 
The box is best mude of boiler plate, the size being regu- 
lated according to the articles requiring blueing. The 
work to be treated must be polished to a very high pitch 
to get good results, and after immersion in the hot 
charcoal dust must be talien out from time to time 
and dusted with whiting well pounded to dust. This 
process is carried on until the work becomes of a brilliant 
dark blue, after which the woi'k can be allowed to cool, 
wiped clean, and oiled. 

Filtering Syrups.— Syrups may be filtered through 
an ordinary filter bag; or a bag may be made by cut- 
ting out a large circle in Manuel and folding it till it 



ends so that the band may be drawn up tight by one or 
two nutted screws (gutter bolts). Before putting the 
band on, prepare a mixture oi! red- and white-lead of the 
consistency of very sott putty, and thin a little of this 
with linseed oil to make a paint. Clfean the pipe at the 
leaky part, paint it, paint the inside of the sheet-iron 
band, put a thin layer of the lead putty on the pipe, 
then put on the baud and draw it up tight. The applica- 
tion of putty or cement, without a band, will be un- 
successful. 

Watch - case Perpetual Date - indicator. — For 

making the convenient little date-indicator Illustrated 
by Fig. 1, cut two discs of tliicli white notepaper to fit 
exactly into the back of thfe watch-case, and then cut 
another disc about i in . smaller in diametei'. On the latter 
describe a concentric circle with a radius ^in. smaller, 
and then with the same radius describe. a semicircle on 
one of the larger discs. Nowlessen the radius by fin., 
and after describing a second concentric circle on the 
smaller disc, as shown at Fig. 2, put a second semicircle 
on the front disc (see Fig. 1). The larger circle on the 
small disc must now be dividpd into seven equal .pai-ts, 
which, of course, will be a little less than the radius of 
the circle ; then divide each space into three equal parts, 
making twenty-one in all. From each point draw a line 
towards the centre, but go no fartlier than the circum- 
ference of theinner circle, andmarkthedaysin rotation, 
that is, three complete weeks. Now, having tiilten with 
the dividers the third of the circumference of the large 
circle on Fig. 2, set off the distance on the larger semi- 
circle on the front disc (Fig. 1) J then draw lines from the 
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Filter Bag for Syrup. 

forms a cone, then stitching it up one side and opening 
it out. It should be sewn on a ring, the ring being sup- 
ported by four cords hanging from a hook in the ceiling. 
A sketch of the device is here given. 

Boarding Walls of Damp Room.— Below is described 
how to cover the walls of a damp room with boards which 
are then to be papered. First plug the walls with a 
number of wood plugs driven in the joints of the brick- 
work ; to these plugs nail or screw wood battens, 2-ln. by 
j-ln., about 2 ft. apart. Then with ordinary cut nails fasten 
to the wood batten i-in. by U-in. matched boarding, and 
over this tightly stretch canvas called scrym, tacking 
it on the edges and down the centre with tinned tacks. 
The edges may be laid with strong glue. Cover the canvas 
with continuous brown paper, or preferably with W lUes- 
den waterproof two-ply paper, and finally cover with a 
pattern or an ingrain paper. Ordinary paperhanger s 
paste, composed of flour and water with a little alum 
added, may be used to hang the papers. 

Dyeing Lace Curtains Yellowish Green,— Saffron is 
used to give a yellow tint to lace curtains : but, however, 
its use proves to be very expensive. There are no 
stated proportions; a small quantity is boiled with 
water, strained, and then added to the starch. A 
cheaper way is to dissolve a little picric acid in water 
to form a yellow liquid, then add a very small quantity 
of laundry blue (deep shade) until the colour is suf- 
ficiently green, and add this to the starch in which the 
curtains are dipped. 

Repairing Leaky Hot-water Pipe.— In the case of a 
hot-water pipe in a hot-house leaking slightly, no hole 
being visible, the application of some external remedy 
should prove successful in stopping the leak, as the 
pressure is very low. If the leak is at a joint the only 
proper remedy wiill be to repack the joint thoroughly ; if 
at a plain part of the pipe, bend a strip of sheet iron to form 
a strap or belt round the pipe, and have holes at the 



Watoh-case Perpetual Date-indicator. 

extremities of this arc towards the centre, finishing 
where they cut the smaller semicircle. Kemove the 
shaded portion, and the opening should expose seven 
days when placed over the smaller discs. Next rule eight 
equidistant horizontal lines between the ends of the 
smaller arc on the face of the front disc, and put in six 
parallel perpendiculars, which may be either equidistant 
or graduated in accordance with the size of the figures 
they will eventually contain. Mark thirty-one consecu- 
tive numbers in the spaces, cut away a small piece from 
the right-hand side of the disc, and remove a similar 
piece from the other large disc, which constitutes th& 
back portion of the indlcatoi'. Insert the smaller disc 
between the two large discs, and fasten together the 
edges of the two outer circles, taking care not to interfere, 
with the smaller disc, which must be left quite free i and, 
lastly, fix the indicator inside the watch-case, using 
Seccotine or any other good adhesive. On the first day 
of each month the inner disc can be rotated by metins 
of a pin point until the day that begins the month heada 
the visible series. If made of cardboard instead of paper, 
the date-indicator would be suitable for carrying in the 
waistcoat pocket ; and for using in this way, the smaller 
disc (Fig. 2) could be inclosed by squares, oblongs, or 
ovals, in place of the two circles. 

Rbntgen Ray Photbgra'phy.— A Kontgen ray photo- 
graph of the whole ot k man's body has been produced, 
but an exceptionally pdjeerful induction coil and a large 
Crookes tube are reqilited. Even then the photograph 
must betaken in sections and fitted together afterwards, 
as some portions of the tiody tbfii'ng thicker) will require a 
longer exposure than other paj'ts. The limbs, of course» 
require much less exposure than the trunk. The plate 
should be a very rapid one, but need not be specially 
prepared, as the silver bromide is decomposed by the 
Rontgen rays in the same way as, by ordinary light, the 
image appearing on development. E&ntgeu rays are not 
refracted by an ordinary lens, and therefore an imaga 
through the camera is impossible. 
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Bfarbling and Varnishing a Bath Top.— Below are 

instructions on painting, marbling, and Tarnishing a 
bath top. KemoTe all traces of soap, dirt, etc., by means 
of strong soda-water and a scrubbing brush, rubbing 
■down all inequalities with pumicestone; then rinse 
down with cold water. After learing the bath top several 
days to dry, apply a priming coat of paint made 
by mixing together equal' parts of genuine white- and 
red-lead thinned down with boiled oil 3 parts and tur- 
pentine 1 part. Allow ample time to dry, then apply the 
ground colour mixed in equal parts of boiled oil and 
turps. Now moisten a long feather with turpentine 
and place on it one or two paints of the colours to be 
Imitated and draw the leather across the work in 
various directions until the desired pattern is obtained. 
Allow to dry, then give two coats ot hard copal varnish ; 
the first coat must be thoroughly dry before applying 
the second. This will give the bath top a hard glossy 
appearance that will not be affected by the soap. 

Tool for Furfling Violins.— To make a purfling tool 
used in violin making, take apiece of hardwood about i in . 
long, li in. broad, and J in. thick, and shape it as Figs. 1 
and2. The cutter A may be made from a piece of steel 
about 2in; long cut from a joiner's nail-punch. 
Pile the steel parallel, and with a thin ward file cut a 
groove about ^ in. deep in one end, forming a double 
cutter as Pig. 3, taking care that the oVer-all size is just 
the width of the puriiing. A side view ot the end is 
circular as shown by dotted lines. The cutter should be 
flled up sharp with a fine file, but will cut cleaner and 
ikeep its edge longer it tempered and set up with a thin 




Fig. 2 
, Tool for Purfling Violins. 
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slip ot oilstone. After the double cut (which must be 
uone with a firm hand) is made all round the violin 
tables, the groove Is cleaned out with a narrow chisel or 
a sharp bradawl. Pig. 4 is a plan of the cutter lookipg 
upwards. 

Removing Mainspring from Geneva Watch.— The 
correct method of taking the mainspring out of a Geneva 
watch is as follows. For a bar movement, unscrew the 
barrel bar and take it out. Take off the stopwork under 
the barrel. The stop finger may be pinned on or may be 
pushed on friction tight only. Insert a screwdriver 
blade, and prize up the barrel cover. The mainspring can 
then be pulled out. If the watch has a three-guarter plate, 
take off the hands and dial first, then knock out the set- 
hands arbor from the front, take oflf the top plate, and 
the barre'l can then be removed. It the old spring is 
not broken, the barrel bar, or plate, must not be re- 
moved without first letting the spring down. This is 
done by placing a key on the winding square and 
holding back the click, allowing the key to run back 
steadily in the fingers. 

Scheme of Colour for Sitting-room.- An effective 
Bcheme of colour for woodwork and cornice ot a sitting- 
room is required tor a paper having a bright sage green, 
with flowers and leaves workeddn two lighter shades of 
the same colour. Two methods, both in harmony with 
the paper, may be adopted. The woodwork may be 
painted in the colours ot the wallpaper; the panels, 
sashes of windows, etc., being of the lightest colour, the 
stiles of the door and window and the frames painted 
the medium colour, and the skirting, mouldings ot 
panels, and edge of architraves painted in the darkest 
shade in the paper. The better plan would be to make 
harmony by contrast. Paint the woodworlc a warm 
terra-ootta, which would provide the colour that is 
lacking in the paper. The tone lor the panels need not 
be of greater depth than the lightest colour in the paper, 
the medium colour tor the frame of the panels should 
be a little richer, and the skirting and mouldings in- 



creased in depth. It there is any small halt-round bead 
or flat on the moulding next to the panels, this bead or 
flat would look very efllective It gilded i tor gold possesses 
the subtle property of harmonising with all colours. 
"Whatever may be the colour of the woodwork, the 
cornice must be carried out in a similar way. The 
hollow parts receive the darker colours, and by placing 
lighter tones upon the prominent members the orna- 
ment is increased in strength. Yellow ochre and burnt 
sienna, with a little chrome (medium ITo. 2) make an 
effective terra-cotta colour when added to the white- 
lead. 

Artificial Thumb.— No artificial thumb could be sub- 
stituted for a lost thumb, as the human hand is carried 
without clothing. An artificial thumb would therefore 
attract more attention than the stump ot the amputated 
member. A leather glove with a padded terminal to the 
thumb would be one of the most effectual disguised 
substitutes. Next to this would be a leather thumb-stall 
padded with chamois leather or with rubber, and 
secured to the wrist with a leather strap. 

Fixing Temporary Mantelboard.— The following 
is a simple method ot fixing a temporary mantelboard to 
a mantelpiece. The board is placed on the mantelpiece 
and kept in position by two brass-healded nails A driven 
into the wall close to the feet of the overmantel as shown. 
The weight on the board is sufficient with the naus to 
prevent the mantelboard shitting. Another method 
would be to fix at the back of the board two brass plates 




Fig 2 
Fixing Temporary Mantelboard. 

(Pig. 2), which could then be nailed to the wall near the 
feet as before. This method would prevent any side play. 
The nails A can be driven into the wall so as to be almost 
out of sight. 

Mending Pneumatic Tyre.— It the fabric of a pneu. 
matio tyre is rotten at the point where the tyre 
bulges over the rim, strip the cover from the wheel, turn 
it inside out, thoroughly ary and clean it, and solution 
a piece ot new prepared canvas over the bad part. Let 
the patch be the full width of the cover it the bad place 
is of any size ; and it will greatly strengthen the job if 
sewn at the edges near the wires or beaded edge. Allow 
the solution to remain tor half an hour or more before 
laying on the patch. When dry, replace the cover on the 
wheel, blow up, and repair the rubber part if necessary, 
to keep out the wet and dust, with patching rubber 
solutioned on. Glean the rubber of the cover ftnd the 
patch with benzoline before applying the solutidu. 

Tinning Cast-iron.— When cast-iron tor soft-soldering 
is to be tinned, the oxidised surface is filed off and 
the iron tinned by using killed spirit as a fiux, but 
strong, reliable joipts on cast-iron cannot be made with 
soft solder. Such joints may be made to appear as 
satisfactory, hut the iron will eventually leave the solder. 
Small castings that are to be tinned all over must be 
first thoroughly cleaned and then pickled by immersion 
in dilute sulphuric acid, and afterwards scrubbed or 
scoured perfectly clean with sand and water and a very 
hard brush. In some cases a further immersion in the 
acid is necessary, in order to loosen the scale. When the 
iron is perfectly clean, it should be pickled in a solution 
of chloride of zinc (killed spirit) and sal-ammoniac, and 
then dipped in molten tin and held there until the iron 
has acquired the same temperature as the tin. Any 
places left uncoated after the dipping should be rubbed 
with sal-ammoniac and again dipped. The tin should 
not be too highly heated, but the temperature should be 
such that any superfluous tin drains off when the iron is 
taken out of the pot. 
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Sbortening Wire of Pneumatic Tyre.— It some- 
-times happens that the wires in the edjes of a cycle tyre 
cover are a little too long, so that when the tyi-e is 
Inflated the cover has a tendency to move over some part 
■of the rim. To remedy this, repairers often solution, 
and even sew, a "welt" of canvas all round outside the 
wire in order to tighten the cover. This is a formidable 
task, and a simple plan is to give the wire a very slight 
bend at intervals of about 1 in. or more, thereby making 
it slightly zig-zag, and, of course, shorter. This can be 
effected by means of flat-nosed pliers without injury 
to fabric or rubber. 

Hydraulic Lift.— Fig. 1 of the accompanying illustra- 
tions shows the general arrangement of a lift, but not 
to sna-i"-. The ram A is a hollow casting, the cylinder 
B is alBO of cast-it'on, and at the bottom to make a water- 
tight joint is a leather cup secured with the disc, stud, 
and nut D. E is thS inlet pipe, F a three-way cock, G the 
exhaust pipe which may lead to a drain, and H the 
supply pipe from the tank. In Fig. 2, which is a section 
of the cock, J is the inlet to the cylinder, K the supply 
jiipe from the tank, L the exhaust pipe, and M the 



168 + 3^5 ^ mT5 ^ g.gi gq_ j^_ . therefore a ram having 

J.O lo 

a diameter of 3iin. will be sufficient. If the ram falls 
too rapidly, a diaphragm with a small hole may be 
placed in the exhaust pipe. A 1-in. steam pipe wijl be 
large enough, and the tank may be of any size, for this 
does not control the pressure. 

Die for Paper Embossing Press.— For embossing 
Cards Jin. or more the best plan would be to have two 
dies (a male and female die) , as it is doubtful whether 
any composition would be hard enough to throw up the 
board, and at the same time withstand the pressure. A 
matrix made of guttapercha might be tried, having a 
foundation of strawboard. Procure a good strawboai-d, 
and work up an impression of the die on it in the 
embossing pres.3. Then have a sheet of guttapercha of 
sufficient size to cover the engraving on the die, heat 
one surface of it over a gas flame, and at the same time 
heat the embossed side of the strawboard and place 
the guttapercha on it, and work over it carefully 
with the fingers so as to ensure it sticking to the 
strawboard. Now put this into the press again, and work 
it up with the die, having previously wetted the die, or 
placed a piece of tissue paper over the matrix to prevent 
it sticking. The strawboard could be replaced with 
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anovable plug. This section shows the position of the 
«)lug when the ram is rising; on turning the plug so 
that the waterway is across the pipes J and I, the water 
will exhaust and allow the ram to fall. In Fig. 1 the ram 
is rising ; it may be stopped by turning the lever upright, 
■and the ram lowered by turning the lever I to the left. 
The ram may be stopped automatically when it reaches 
the top by arranging a link motion from the table to the 
Jever of the three-way cock. Assume that about 112 lb. 
ie to be raised to a height of 12.in. The data necessary 
to calculate the cylinder diameter are the water- 
pressure and the maximum load to be lifted. The 
pressure P in lb. per square inch equals the head, or the 
height of the tank in feet above the ram multiplied by 

■0-433. The area of the ram = yLjtJ^} where W is the 

load in lb. to be lifted and Wi the weight of ram and 
table. To overcome the friction of the leather cup. the 
ram must be a little larger than found by the above 
rule. The total friction F = D x p x 0, where D = 
•diameter of ram in inches, and C = '0471 if the leather is 
new or badly lubricated, and ■0314 if the leather is in 
good condition and well lubricated. The pressure with 
a head of .50 ft. will be SO x -433 = 21-65, say 214 lb. per 
square inch, and the area of the ram, assuming the ram 

and table to weigh 66 lb., will be j^^ '*' ^. = P = 9-302 

21-5 X -84 IS 
■eq. in., equal to a diameter of 3t'ir in., say 3i in. The 
■friction of the cup = 3-5 x 21-5 x -0471 = 3-545 lb., say 
3| lb. The actual area required will therefore he 



ordinary sole leather; this would not be so liable to 
burst as the strawboard. Printers' flong would not wear 
well, and is really a mixture of flour paste andplaster-of- 
Paris laid between two sheets of casing paper. It could 
be beaten into the die with a brush as in the process of 
stereotyping, ^.nd when hard and dry worked up in the 
embossing press. 

Dyeing Llgnum-Vit^e Black Colour.— French black 
ebony water stain serves capitally as a foundation stain. 
Polishers rarely rely on stains alone, using spirit dye, 
gas black, or Frankfort black in the polish till an even 
colour is gained ; then finish off with white or transparent 
polish. Lignum-vitse as a hard wood requires a strong 
penetrating stain, which should be laid on hot. Should 
difficulty be experienced in obtaining the ready-made 
stain, try the following. Boil in an old iron pot strong 
vinegar 2 qt., extract of logwood 1 lb., copperas 4 oz., 
China blue 2oz., and nutgallloz. Apply rather liberally, 
or, better still, steep the articles in the liquor. When 
this stain is nearly 41T brush over with an iron solution 
made by steeping for several days rusty iron turnings, 
nails, or old iron in common vinegar. 

Removing Paint from Head of Bass Drum.— Paint 

can be removed from the parchment skin of a bass drum 
with turpentine if the paint has not gone through the 
skin. A small piece of the skin should be worked on at 
a time. The heads may be cleaned with soap and cold 
water applied with a soft flannel. 
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Pine Fibre or Wood Wool for Stuffing Furniture. 

—Pine flbi-e or wood wool is notliing more tVian line 
Bliavings cut up by automatic maoliinery'. Tlie cliiet 
objections to its use for furniture stuffings are want of 
elasticity, whicli soon causes the coverings to sag, and 
the craclsling noise made when the material is sat on. 
It is suitable only for the very cheapest kitchen furniture 
aud rout seats, and its principal use is for mattress fill- 
ings lor hot climates and for packing purposes. It 
certainly is not to be advised lor stuffing drawing-room 
furniture. A more suitable stulling for this purpose will 
be alva or Algerian fibre cased with hair, or mill puffs 
(cotton flocks) coated with hair. 

Bamboo Draught Screen.— Fig. 1 illustratfes a 
threefold draught screen which is serviceable, light, and 
sanitary. When intended as a bed screen for hospital 
or sickroom purposes; an extra fold should be^ added. 
The uprights should be of li-in. bamboo, 6 ft. long, and 
the rails may be IJ in. thick by 1 ft. 9 in. long, measuring 
from the hollow of the mortised ends, thus making each 
fold 2 ft. wide over-all. One rail is dowelled into the 
uprights lin. from the bottom, one lin. from the top, 
and a 3-in. space is allowed between the top rail aud the 
cue below it, the centre spindle of i-in. bambpo being let 
into the rails direct before the frame is glued up. It is 
most important that each frame should be quite square, 
which is ascertained by measuring across the corners of 
the open space. The slant pieces are then fitted and 
fixed with glue and pins in the usual way. The top and 




Bamboo Drauglit Screen. 

bottom ends of the uprights will require neatly plugging 
with wood for the hinges, which are made of A-ih. brass 
to thte shape shown in Figi 2. They, are SJin. long by 
liin. wide, the holes being drilled central, and the two 
hinges that are lised forthe bottom must be countersunk 
to allow the screwheads to go well below the surface of 
the brass, l}-in. Wo. 8 screws being used- The top ends 
of the screen are finished with turned wood terminals, 
four of which must be bored lor the' screws' which pass 
through them and through the holes in the binges, the 
othfer two being glued on and sprigged. A curtain of 
strong washable material is fitted to stretch from the 
bottom to the second rails and the full width of the 
screen. Small brass hooks about 4in. apart are put along 
one side of the rails, and rings ai'e fastened on the curtain 
to match. The sftreen should have a coat of brown hard 
spirit varnish, applied in a warm room. 

Brown Soap.— To • make 1 cwt. of brown soap a 
pan of about 4: cwt. capacity will be required. In it should 
be placed 701b. of oils, say 301b. of cotton-seed oil, 20 lb. of 
palm oil, aud 201b. of tallow. The oils must be heated 
tintil the tallow melts, then a portion of the caustic 
sodajye must be added and the mixture brought to the 
boil; then when the soda is thoroughly incorporated 
another lot must be added, and this should be continued 
until nearly all the lye is in. The pan must now be left 
tor an hour, and then salt should be added to throw 
out the soap, and the pan covered up foi the night. In 
the morning the wt^stt- lye mast bo run oft from the 
bottom of the pan, the soap must again be heated, and 
the little remaining eoda lye added-. When the action is 
completed the soap will appear homogeneous on the 



paddle, and will dissolve readily in water without 
greasiness. At this point a small quantity of a brown 
soap colour must be added and stirred m, and the soap 
then run into the mould. The amount of caustic sodffi 
requii'ed for 701b. of oils Is 111b. to 121b., and 14 gal. of 
water will be needed for dissolving the caustic soda to- 
form the lye. In making a soap of this kind on the large 
scale, resin would also be used, and probably some 
silicate of soda to cheapen it ; but in order to simplify the 
formula these have not been introduced. 

Burnishing Lead Pipes.— For burnishing lead pipe- 
for exhibition work, the burnish to Ije permanent, 
an ordinary half-round file ground down to take off 
the teeth, or a bar of round steel, or a bossing stick 
made of hard boxwood, could be used. The tool should 
be made bright and smooth, and if it does nbt slip freely 
over the lead a little bit of touch can be rubbed on. The 
lead must be afterwards rubbed the long way of the pipe 
with the woolly side of a piece of Brussels cai-pet. 

Remedy for Leaky Roofs.— Leaky roofs are often 
the result ol bad workmanship and materials, though 
sometimes a broken slate or tile is the cause of the 
trouble. The method shown In the illustration is found 
to work very effectually. On the rafters A }-in. rough 
boarding B is laid, and then Willesden looflng paper or 
roofing felt C is fixed. This paper must be carried well 
under- all flashings, etc., and dressed into gutter's as 
shown in section. On this paper 2-in. by 1-in. battens l> 




are fixed down the slope of the roof, one over each 
ralter, and on these the battens E to receive the roofing 
material are fixed. The 2-in. by 1-in. battens are neces- 
sary in order that any water may have a free course 
dowfi the paper into the gutters, and thus regain its 
proper place. Willesden paper is claimed to have a 
longer period of efloiency than felt. 

White Enamelling Madeira Chairs.— Carefully 
remove all inequalities from the work by rubbing with 
No. sandpaper, and then apply two coats of zinc white 
priming paint, which is made by mixing together 21b. of 
zinc white ground in turpentine with 10 oz. pale japan 
gold-size and a little turpentine to reduce the paint to 
working consistency. When the work is dry and per- 
fectly flat or smooth, apply a coat of best white flnishing 
enatiiel. The gold band maj; be run in with a coach- 
painter's sable liner brush, using gold bi;onze paint. If 
a better gold finish Is required, gold leaf may be used in 
the manner described below.- Alio* the enamel about- 
four days to thoroughly harden, then make some egg 
size by beating up the white of an egg in a glass of 
cold water ; coat the enamelled surface with this size, 
using a clean brush, allow a few minutes for the size to 
dry, and then dust it over with French chalk, using for 
the purpose a soft pad. Paint in the lines and other 
decorative work with gold-size, then apply the gold leaf. 
Allow sufficient time for the gilding to harden, then 
wash the whole surface lightly with warm water and 
sponge, which will remove the French chalk and eg^ 
size and leave the gold leaf intact. As the chairs may 
be handled, give the gold leaf a coat of kelson's gelatin^ 
size in order to prevent tarnishing. 
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Treating Knots in Wood.— The only sound process 
•of destroying knots in wood Is to cut them out and plug 
, the cavity or hole by glueing in a piece of wood, or fill the 
holes up with hard ptopping. This is the only sure 
remedy in cases where the wood is much exposed to the 
sun. A coat of I'ed-lead mixed with weak glue and over- 
laid with gold leaf might be ti-ied. and ought to prevent 
the knots being seen for some time. Patent, knotting 
(shellac solution) answers in most cases, but fails on 
some occasions. 

Fastening Angle Posts of Portable Greenhouse.— 

In constructing a span-roof greenhouse that will have 
to be taken to pieces and put up several times, the 
angle posts may be arranged as follows. Fig. 1 repre- 
sents a portion of an outside angle, and Fig. 2 the inside 
portion. It will be seen that the posts ai-e formed of 
two parts, one part being framed to the rail for the 




ass, mule, aud sheep. Foi' line grade violin strings, alum 
is used in the alkaline solutions in which the skins are 
steeped ; these are drawn several times through a thiok- 
nessing appliance known as a thimble, then treated 
to the action of burning sulphur, which actsasableaching 
agent an d pi-events putrefaction of any extraneous animal 
fat or matter that may accidentally adhere. The strings 
are then polished by friction between horsehair cords, 
and dried in a hot room. Wire-covered strings require 
the aid of special machinery. 

Resin Spirit.— Resin spirit is the lighter portion of 
the distillate of resin. Ordinary resin is distilled in an 
iron retort and vapour, and inflammable gases pass over ; 
these are followed by a light spirit, then heavier resin 
oils pass over, and a pitch or coke remains in the I'etort. 
The resin spirit is usually rectified, the portion having 
the lowest boiling point being kept as spirit, and the re- 
mainder going along with the oils, which are used 
for preparing resin greases tor lubricating pur- 
poses. 

Black Faint for Engines.— The ordinary black 
paint possesses poor drying properties, and would 
be easily removed after being saturated with oils, 
etc. The finest black .japans are most suitable for 
this class of work, and will stand a temperature 
of 300' v. to 400' F., drying hard with a glossy 
surface that will not be affected by the oil or 
heat. For cheaper work Brunswick black may be 
used, also drop black ground in turpentine with 
one-third of its bulk of .iapan gold-size; this is 
applied as in paint and allowed to dry, when it 
is finished with a coat of hard copal varnish. 
For coloured pigments for this work, enamel or 
varnish paints will be most satisfactory. As sub- 
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sides, and the other to the end. These posts can 
be fastened together by bolts and nuts as illus- 
trated. To keep out the draught they may be 
ploughed and a tongue inserted. 

Hardening Cycle Cones.— Most cycle cones are 
made from a special brand of steel that will harden 
direct in water or oil. With this class of steel, 
heat gradually on a clear flre or with a brazing 
blowpipe to a cherry red and plunge into a bath 
of water having about 2 in. of oil on its surface. 
If the steel will not harden thus, une water only. 
Another class ot steel used for coue making 
(especially on automatics) is very soit. and easily 
worked ; this will not harden direct in water or oil, 
but must be case-hardened. If a large number of 
cones ai-e to be treated, pack thnm with bone 
dust or leather cuttings in an iron box, heat up the lot 
in a f ujTiace for an hour or two, then empty the contents 
iHto cold water. If only one or two cones are to be 
treated, use yellow prbssiate of potash. Heat the cone, 
rub iu the potash, heat again and repeat, and then 
plunge iu cold water. 

Violin Strings.— Violin strings imported from Naples 
aud Milan are generally considered the best, being 
clear, elastic, and strong. There is no particular 
secret abont their manufacture, the larger coarse gut 
being worked up for clock weights ^nd machine banding, 
the next grade for double basses and 'cellos, and 
Jluer grades for violin strings. One of the chief causes 
of success is said to lie in the fact that they are made 
from small lean sheep. The term " Ijatgut " is mislead- 
ing, and generally applies to membranous substances 
obtained from the intestines of animals, suchasthe horse, 
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stitutes, mix ordin.ary paste paints to working con- 
sistency with 6 parts ot copal varnish and 1 part terebine. 
All work ot this description should be carefully cleaned 
down with beuzoline or naphtha to remove all traces of 
grease or oil, otherwise the paint will not adhere. 

Rendering Violin Silent.— To render an ordinary 
violin nearly silent for practising, make a bridge ot 
bqne or ivory, ot the ordinary pattern, but not perfor- 
ated. Make the feet rather wider than usual, and glue 
a piece cf kid under them to protect the soft wood of the 
violin belly. Use in addition to this a rather heavy 
metal mute, and it this does not suiiice, further dull the 
sound by pasting pieces ot paper over the soundholes 
or stuff the holes with cotton-wool. If these plans are 
carried out no serious alteration is involved, and the 
violin can be restored to its former power in a few 
minutes if required. 
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Bath Enamels.— In preparing bath enamels, the finest 
copal gums and varnishes are selected, and tempered 
with suitable clarified oils. The toUowlng, if prepared 
from pale durable copal varnish, answers admirably 
as a white enamel. Obtain 61b. of pure zinc white 



ground in varnish, 6j pt. of extra pate copal varnish, 
ivt. japan gold-size (pale), ^pt. pale terebine, and ipt. 
turpentine. Mix the zinc white with the varnish, the 



whole when finished being free from lumps. Warm the 
preparation over a fire until very fluid, then add the 
sold-size, terebine, and turpentine in order, stirring 
thoroughly during the operation. If on cooling the 
enamel should thicken, add equal parts of varnish and 
turpentine. To tint the above enamel, obtain pure 
colours in collapsible tubes and thin down with turpen- 
tine, finally aplding to the enamel, which should be 
thoroughly stirred. One pound of colour added to each 
gallon of enamel will have no injurious effect ; but the pro- 
portion should in no circumstances be exceeded, other- 
wise the enamel will not resist the hot water. 

Trick Fhotography.— For producing three photo- 
graphs of the same person on one plate, showing, for 
example, three persons playing at cards but the same 
individual posing for each of the three figures, two 
cards are placed in the camera bellows as shown, and the 
cards are moved and the figure is rearranged for each 
exposure. The illustration shows the camera ready for 
use, A and B being two card strips covered with dull 
black paper. In the position the cards now occupy the 




Apparatus for Trick Fhotography. 

space C is left open and the figure is posed to occupy 
this space; the card B is then pushed along to occupy 
the space C, and the figure is po.'iied so as to occupy the 
Kuaee B. After this second exposure the card A is moved 
along to the posiilon B and the figure is posed in the 
space A. Take the greatest care to pi-event the figures 
overlapping and to get exactly ectual exposures. 

Fireworks : Rockets.— Bocket cases are of cartridge or 
brown paper, which is out to size and rolled several times 
around a former or round ruler, when the edge is pasted 
and fastened. Sheets of paper are added and rolled on 
]intil the case is thick Enough. One end of the rocket 
case is then damped and choked or partly closed by 
winding a cord around it near the end, and pulling baojk- 
wards and forwards several times until the case is 
sufficiently compressed. The rocket case is now placed 
in a wooden or brass mould which has a tapering brass 
wire at the bottom, and the constricted opening of the 
ease is pressed on this wire, leaving the open end 
upwards. A rammer is forced in the case while the 
paste is still moist, thus consolidating it and rendering 
it perfectly cylindrical. The case is then taken out and 
placed in a warm room to dry. The composition used for 
filling the rockets consists of 6 parts of saltpetre, 3 parts 
ot charcoal, and 2 parts of sulphur, which are separately 
powdered andmixed by hand. For filling, the dry cases are 
placed in the moulds as before, a little of the composition 
. is placed in and forced down with the rammer, more 
composition is rammed in until the material reaches to 
the top of the brass wire, then a piece of soft paper is 
forced in, and several holes are drilled through it with 
a brass wire. The upper part of the rocket is the head 
or " pot," in which the star composition is placed. The 
stars are placed in small cardboard cases somewhat like 
small pill boxes; these are packed with meal gunpowder 
into the head of the rocket, which is then glued up, and 
usually has a small cone of wood fixed in it to assist 
the ascent ot the rocket. The rocket is then i-emoved 
from the mould and primed by filling the hole left by the 
brass wire with gunpowder made into a paste with 
gum-water, and a piece of touch-paper is pasted over the 
month of the rocket and screwed up into a nipple. The 
rocket is then ready to be attached to the stick, and 



should be tied on with the touch-paper downwards. For 
brilliant stars, take nitre lib., sulphur i lb., sulphide of 
antimony i lb., and meal powder 3 oz. For crimson stars, 
take strontium nitrate 36 parts, sulphur 10 parts, gun- 
powder 3 parts, and coaldust 1 part. For green stars, 
take chlorate of potash 14 parts, bariuto nitrate 6 parts, 
sulphur 7i parts, and mastic -i part. For yellow stars, 
take chlorate of potash 15 parts, dried soda ash 6 parts, 
and sulphur 4 parts. For blue stars, take chlorate of 
potash 4 parts, sulphide of copper 3 parts, Ohertier's 
copper 2i parts, and sulphur 2 parts. 

Disinfecting Contents of Cesspit.— To entirely de- 
stroy the stench arising from a cesspit containing foul 
soap-suds will be a long and tedious job. A pound or 
two of crystals ot permanganate ot potash dissolved in 
water, and then poured in and mixed with the soap-suds, 
may reduce the stench a little. Corrosive sublimate oi- 
bichloride ot mercury, carbolic acid, or a gallon or two 
ot Burnett's fluid could^also be tried. Dry powders 
would npt be so good as liquid disinfectants. 

Fixing Saddle Boiler.— In the usual method of 
fixing a saddle boiler, as shown, the brickwork is first 
built up as high as the ashpit is required to be. The fire 
bars and dead plate are then put in, and the boiler is 
placed in position. The brickwork is then oontipued up, 
leaving a 3-in. to 4-in. fine on each side of the boiler (the 
width ot flue being according to the size of the boiler). 
Some fixers do not arch the fine over the top of the 
boiler, but this is the best and most workmanlike plan, 
and is easily done. When the side brickwork is up as 
high as the springing ot the arch, put the mid-leathers 
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in where shown (these may be stone or cast-iron), and 
then cover the top of the boiler with ashes or dry sand 
to the thickness of the flue. The brickwork arch can 
then be built on this, and, when finished, the ashes or 
sand raked out. Thi-ee sweeping doors have to be put 
in the front brickwork, two coming at the lowest points 
of the side fines, and one on the crown of the top flue. 
At the back ot the fire-box there is a brickwork bridge 
built up about half the height ot the boiler, the flame 
and heated gases passing over this, and coming round 
the sides ot the boiler, travelling towards the front 
beneath the mid-feathers. Having come to the front, 
the heat passes to the flue above the mid-feathers (the 
mid-feathers ending about 6 in. short of the front to 
admit ot this), and then, travelling to the rear again 
over the top ot the boiler, the heated gases reach the 
chimne.y. Two arrows are shown, one indicating the 
passage ot heat from the fire-hox over the bridge, and 
turning into the side fine beneath the mid-feather, while 
the other Indicates the passage ot the heat from the 
lower to the upper flue around the short front end of 
the feather. Care must be taken to fix the furnace 
front securely, or it will quickly become loose (the doors 
are always opened and shut by kicking them). Let two 
stout pieces of iron rod or bar be connected to the front, 
and pass from there down, one on each side of the boiler, 
and clip round the end of the boiler. This is the only 
way to secure a sound fitting front. 

Tempering Cycle Saddle Springs.— The following 
notes give information on tempering the spring'of a cycle 
saddle. In hardening and tempering much depends on the 
nature of the steel, scarcely any two makers turning out 
exactly the same grade. A good plan is to test a piece 
roughly bent to near the shape of the spring, before 
treating the finished article. The following will probably 
give satisfaction.. Heat the spring gradually to a dull 
red on a clear fire or with a blowpipe, plunge in soft water 
with the chill off, dry and heat in a bunsen burner or 
ordinary gas flame, and "flare off"; that is, when suffi- 
ciently hot, rub some fat or thick oil all over the spring 
and let it burn off. The spring should be just hot enough 
to set light to the fat or oil. This may be done two or 
three times according to the thickness of the steel. 
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Method of Squaring Dimensions. — Dimensions 

are squEired chiefly by the system of daodeclmalg, but 
generally the quantity surveyor does not adhere very 
closely to exact rules. In order to square 3ft. 6 in. 
by 4ft. 6 in., put them down one under the other i say 
4 times 6 = 24 = 2ft., 4 times 3 = 12 and 2 are 14, putting 
down 14ft. Then to multiply by the 6 in., divide by 2; 
thus, 2 into 3ft. 6in. = 1ft. 9in., which, put under the 14 
and added, makes iSft. 9in., the result. To square 
3ft. 64 in. by 4 ft. 6} in. works as follows. 

3 6 3 

4 6 9 



14 1 
19 16 
19 16 
10 6 9 

16 9 2 3 say 16ft. lin. 



Here, first multiply by 4, then for the 6 in. divide by 2, 
which is the same as multiplying by ift. iFor the }in. or 
9 parts, imagine the amount broKen upinto 6 and 3 parts, 
then to multiply by 6 parts will be the same as multiply- 
ing by 6 in. shifted one place to the right. Then as 
3 pans are the half of 6, divide the line showing the 
value of 6 parts by 2. 

Suet Chopper. — The illustration shows a design 
for a suet chopper. This article can be made very 
cheaply. It consists of a piece of steel plate (a piece of 
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a broken saw will answer very well) mounted with a 
brass handle. Soften the steel, mark out the pattern, 
cut it out, and file it up. Chamfer the cutting edge on 
each side, and suitably temper it again. If convenient, 
touch it up on an emery-wheel or grindstone, and grind 
the cutting edge. The handle is a piece of sheet-orass, 
bent to form a tube about Jin. in diameter. The top 
edge of the steel is well tinned, which is a comparatively 
easy task if done immediately after the grinding, and 
the brass tube is pushed on and soldered strongly to it. 
Two small brass knobs, it soldered at the ends of the 
handle, improve the appearance. Scrape and file off 
all superfluous solder, clean well with emery-cloth, and 
burnish with a steel burnisher. 

Wheel Greases.— The wheel greases or lubricants 
tabulated below are suitable for all kinds of vehicles, 
and they are manufactured simply and cheaply. The 
base used principally is resin oil, a product obtained by 
the distillation of resin. 
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The method adopte'i in preparing these greases on a 
large scale is as follows. First slake the lime and pass 
it through a sieve to remove flint and other gritty 
matter. The oils are then placed in an iron vessel and 
heated together. The china clay, lime, and le d are 
then added, and the whole is thoroughly stirred into a 



uniform mixture, when it is run into suitable packages 
and allowed to cool down for use. These greases ara 
occasionally reduced or adulterated with French chalk, 
mica, whiting, and barytes, which should b^ well stirred 
in whilst the whole is fluid. The common varieties of 
grease may be-made by simp'y mixing together newly 
slaked lime and resin oil, and the se ond r -i ipe may be 
prepared without heat, the ingredients being simp y 
mixed thoroughly. 

Oil Oak Stain.— The following is an approved recipa 
for a light oak stain. Mix together 5 parts of raw 
sienna in oil and 1 part of burnt Turkey umber. For a 
dark oak, mix 2 parts of raw sienna, 2 parts of burnt 
Turkey umber, and 1 part of burnt sienna. Thin down, 
to the required consistency with 4 parts of turpentine 
and 1 part of terebine. All the pigments should be ob- 
tained ground in linseed oil. By mixing the colours in, 
variable proportions, almost any shade of oak may b* 
obtained. It is assumed that the work is to be after- 
wards varnished. 

Reneiring Sole of Rebate Plane.— When a rebat» 
plane is worn down somewhat it may be renewed by 
flrtting on a sole piece A (Fig. 1) of boxwood or lignum-vitae 
about i in. thick. This should be in one piece, and tho 
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Renewing Sole of Rebate Plane. 

mouth carefully cut out afterwards. It may he simply- 
glued and additionally secured with two screws, or it may 
be shoulder boxed as in Fig. 2, or dovetail boxed as in 
Fig. 3, Sin. being added to the thickness for the tongiie. 
In the last case the dovetail cuts are made with a sharp, 
tenon saw, and the core is removed with plough and 
chisel. 

Cementing Cracked Earthenware Sinks Sulphui- 

has been proved by experience to be the best material 
for mending cracked earthenware. The sulphur should be 
melted, not too fast, over a bright fire in an iron pot or- 
ladle or crucible and poured into the cracks. When 
melted the sulphur is of a brownish colour and is scarcely 
noticeable in certain light brown ware, but the addition 
of a little graphite will render the sulphur darker. 
Another cement may be made by melting 2 parts of resin 
and stirring in about half as much plaster-ot-Paris, 
which must be perfectly dry. The addition of a little 
burnt umber will darken this cement so as to make the- 
join less noticeable. 

_Metals suitable for Acetylene Generators.— Al- 
though copper is safe for a calcium carbide chamber under- 
oertaiir-^suecial conditions, it may, as ordinarily used, 
bring aboitt^the formation if an explosive compound, 
and this is tjo probable that the rule is not to. 
use copper in any part of an acetylene plant. Brass, 
as yet has been sfreely used for brackets aud cocks- 
only. Some hesitaxion must be felt in saying that 
brass may be used\to make a carbide chamber, and 
there seems no occasion for it when tinned or galvanised 
sheet-iron or zinc can bo used just as easil5', and more- 
cheaply. \ 

Fastening Tips on ^lUlard Cues. — A suitable 
cement for fastening tips\on billiard cues may be made- 
by covering gelatine withlstrong acetic acid and after 
a few hours melting dov^n by a gentle heat. The 
cement must be applied while still warm, and the cues, 
should be allowed to staled aside for a day or two till 
it hardens. 
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Colouring and Tabletting Chloride of Calcium.— 

Below are instructions on colouring and tabletting 
chloride of calcinm. This is obtained in the state of 
powder, and should be rapidly mixed with the aniline dye 
in powder, then damped with water, and compressed into 
the moulds by means of a powerful screw press. If diffi- 
culty is expeiieneed in procuring a press, place the 
mixture in a pewter or earthenware jug with a spout, 
and pour on the mixture about halt its weight of hot 
water ; the water will boil vigorously owing to the heat 
given out when the chloride dissolves, so be careful not 
to get scalded. When the solution is completed, pour 
the mixture into tinplate moulds, and put them in a cold 
place for a few hours. The chloride will crystallise to 
hard cakes in a short time. 

Coal Cabinet with Rustic Ornamentation.— The 

coal cabinet illustrated by Figs. 1 to 4 can be made out 
of an old deal packing case 1 in. thick, and ornamented 
with various products of hedgerow and wood. It opfens 
at the top, and the contained coal, which must be knobs, 
is taken trom it by tongs. The backislft. QJin. long by 
11 In. wide, and the corners are sawn down and then 
rounded. The lower end is sawn out, as shown in 
rigs. 1 and i, and a rebate, Jin. deep and liin- wide, is 



Walnut shell might be used Instead, but almonds are far 
stronger and more durable. To open the almond stones 
it will benecessai-y to soak them for several days in rain- 
water, when, if the contained kernels do not cause 
them to burst, they can be opened with a screwdriver. 
The corner ornamentations are formed of acorn cups, 
and the diamond in the centre is made up of similar 
pieces of wood as are used for the sides. The diamond 
measures 5J in. hy 3* in. A row of acnrn cups is glued 
around its inner sides, and an oak gall forms its centre. 
The lid (rig. 3) may be decorated according to the 
materials at hand. The one figured has in its corners 
four pieces of open ornamental brasswork, taken from a 
hanging hall lamp, and in the centre is a raised floral 
design, highly lacquered, from an old-fashioned cornice. 
A shallow rebate is cut all round the wood at the top to 
allow the lid to drop In rather below the level. The hinge 
is made of two 2-in. wire nails passed through the sides 
of the box into the lid, which is rounded off at the end 
where the nails enter to allow for free working up and 
down. A brass knob which was intended to hold a blind 
cord serves to raise the lid. The bottom of the cabinet 
is of 1-ln. deal,"and is simply nailed in its place with 2.in. 
wire nails, the^e being so placed that they are hidden by 
the ornamental woi-k on the front and sides. Two coats 






FIG. 3 



formed on the inside the whole length of the wood. 
The irout is 1ft. 8 in, by 114 in., and is similar to the 
back, but has no ornamental portion in the centre of the 
top. Its face ornamentation consists of two }-in. rods of 
common hedge maple, which run the entire length i in. 
from the edge of each side. Other rods of hedge maple 
are fastened IJin. from these, and also lin. from the 
top edge, so as to form a double parallelogram, and 
inclined short lengths are fixed in, as shown in I'ig. 1, 
cups of acorns being glued in the spaces. Near each 
corner of the inner parallelogram is an oak gall, tiled flat 
on the side, by which it is glued to the wood. The centre 
is formed of maple arranged in the shape of a double 
diamond, measuring 6 in. by Sin. outside. A natural 
cluster of acorn cups forms the centre of the diamonds, 
and each point 1? fitted with an oak gall. The maple 
used should have the roughest bark obtainable ; there 
are plenty of pieces in the hedgerows with barkas rough 
as virgin cork. Each piece should be fastened on with 
;-in. out brads or gimp pins. The oak galls may be found 
on sapling oaks, and the acorn cups beneath maturer 
trees at any time in winter and spring. The sides are 
alike, 9J in. wide, and are sawn out in a, similar manner 
to the front, but fit into the rebates made in the back 
and front, which protrude Jin. by iin. thick. Strips of 
wood, Jin. by Jin., are fixed IJin. from them, as shown 
in Fig. 2, all these projecting portions being rounded 
on the upper side. The ornamentation between the 
pai-allelograms is composed of almond stones, cut in two 
lengthwise. These are obtained from English trees, 
which often bear many fruits in a favourable season. 
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Coal Caoinet with Eustic Ornamentation. 

of Brunswick black are given to the inside of the cabinet, 
and the whole of the outside, after having been well 
sized, should receive two coats of walnut varnish stain. 

Measuring Slaters' Work.— In the customarymethod 
of measuring slaters' work the length of the roof is 
taken from the elevation or the plan, and from the 
section for the width up the slope, multiplied together 
for area, and by 2 for the two sides. Whether the roof 
has gable ends or hipped ends, the total area is the same. 
The kind of slating must be described, the gauge or the 
lap, and the kind and the number of nails to each slate. 
Chimneys, skylights, dormers, etc., are either considered 
as equal in saving slates and causing extra labour, and 
are therefore not accounted for ; or by the better 
method the space the chimneys, etc., occupy is deducted 
from the slating, and an allowance of 6 in. all round is 
made in order to compensate for extra labour Ih cutting, 
and waste. Also at the edges of the ciirbs and eaves an 
allowance is made of the length by the gauge. Another 
allowance is made of Gin. on each side for cutting to 
hips, valleys, and rakes. No allowance is made for 
cutting slates at the ridge or at a gable end. When the 
total is found it is divided by 100 in order to bring it to 
squares, and under this denomination is billed. Slating 
on conical roofs should be kept separate and fully 
described ; the allowances would be the same as above. 



British Asphalt.— British asphalt is an artificial 
material used as a substitute for the natural asphalt found 
in other countries. This natural material consists of car- 
bonate of lime and mineral bitumen , intimately combined 
by natural agency, the best being found at Val de Travers, 
Seyssel, Limmer, and at other places in France. Trinidad 
asphalt contains a large proportion of fine clay. British 
asphalts are made as described below. (1) A mixture bt 
ground limestone, ground slate, and Trinidad bitumen, 
which if properly made is as dear as the real article 
without being so good; (21 a mixture of ground chalk, 
fireclay, and gas tar; (3) a' mixture of pitch, gas tar, 
creosote, and sand, or sometimes ground ashes. The two 
latter mixtures either crack in winter or become, soft in 
summer. 
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Uses of Powdered Charcoal.— Powdered wood char- 
coal is largely used in foundries, where the powder 
is dusted around the inside of the sand mould to pro- 
duce very fine smooth castings. It Is also used for 
lining crucibles, and in the manufacture of metallic 
oxides. Another use is found for it in making artists' 
crayons and in fine powder for black and white " stump " 
work. It is also largely used by manufacturers ot 
common gunpowder. The price yavies in part according 
to the kind of wood — beecn and heavy woods are best 
for the reduction of , the oxides, while alder and willow 
are preferred in gunpowder manufacture. The price 
will be higher in those districts where no charcoal- 
burning is done. Powdered charcoal is also much used as 
a disinfectant, and is one of the best deodorants known. 
It is also used in gardening for potted plants and for 
vines, and makes an excellent packing for bulbs. 

Beer Finings.— Finings for beer are usually made by 
dissolving Isinglass in beer and adding it to the remainder 
to be clarified, then agitating and allowing it to stand for 
some time. For a barrel of 36gal., about Joz. to ^oz. of 
isinglass dissolved In about 1 qt. of beer is used. The 
Isinglass forms a precipitate with some of the con- 
stituents of the beer, and carries down all the fine 
suspended matter; it does not remain in solution in the 
beer, and therefore does not affect its keeping qualities. 

Anchors for Guy-ropes.— Assuming that the guy- 
ropes are made fast at the top of the mast, and 
that the effect of the wind will be eauivalent to a 
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Anchors for Guy-ropes. 

pressure I at the top of 1 ton, the pull on the ropes will 
he found in the manner described below. Base formed 
hy four p oints 50 f t. apart, distance of each point from 
mast = «v/(25»-h25') = 35-36 ft. Then, by frame diagram 
(Pig. 1) and stress diagram (Pig. 2), the upward pull on 
each concrete block will be, say, 2'S tons, and the side 
pull 1 ton; the downward thrust of the mast will be, 
say, 2'8 tons + weight of mast ; the stress in each rope 
sa,y 3 tons. Each block should therefore weigh say 
3 tons, or measure say iit. cube. 

Making Plaster Casts from Iiivlng Models,— 

To take a mould, to be used for plaster casting, from a 
human foot, place the foot on some soft material, as a 
pillow or several thicknesses of cloth, in order that there 
may be as little undercutting as possible and to prevent 
the plaster, when it is poured over the foot, from running 
underneath. A little undercutting does not matter a 
great deal, as the flesh will give when the mould is 
removed. The foot must be thoroughly covered with 
sweet oil, not only to prevent the plaster from sticking, 
but to lay the hairs. If the oil has not enough body to 
do this, rub on a little vaseline. Now, in an earthen- 
ware basin, mix the plaster with warm water ; this will 
have the double advantage of being more comfortable 
for the person operated on and of making the plaster 
set quickly. Put a spoonful of plaster on the highest 

gart of the foot, allowing it to run down the sides. 
ontinue this, blowing the plaster into the spaces 
between the toes. If the plaster in the basin has by 
this time become too thick to pour, take it by the hand- 
ful and spread it over the thin layer already applied. 
The mould (which should be from Jin. to Jin. thick) 
may be pulled oft the foot as soon as the plaster begins 
to get warm in the process of setting, or even sooner it 
care is taken. One advantage of pulling off the mould 
as soon as possible, and before the plaster has become 
hard, is that any hairs which may not have been pro- 
perly oiled down are not stuck to the plaster, and conse- 
quently the painful operation ot pulling out the hairs, 
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as in a hard set mould, is avoided. Instead ot setting 
the toot ou a pillow or cloths, soft clay or modelling wax 
(proo arable from any artists' colourmau) may be used. 
This will take an impression of the under side of the 
foot, and virtually act as a mould, the mould being then 
in two pieces— the plaster top and the wax underside. 
These two pieces may then be tied together, and the 
cast taken in the usual way. Another way is merely to 
cover with plaster, to a thickness of about i in., the part 
to be cast, as described above, and when set break it 
off in two or three pieces, which may be joined together 
afterwards. Still another way is to immerse the oiled 
toot in the basin of gauged plaster, and when all is 
covered, take out the foot and lay on the remaining 
plaster. The toot may be released by laying a waxed 
thread before the plaster is applied along the top and 
underneath to the heel, or right round the sides. The 
waxed thread will stick to the foot, and when the foot 
has been plunged in the plaster, and the plaster is 
nearly set, take up the ends of the thread and rip up 
the mould, thus dividing it into two or tour pieces as 
the case demands. 

Model Bricks. —The mould for making bricks about 
lin. in length should be made preferably ot brass or 
other metal, but it could be constructed in wood, and 
should be in four pieces— a smooth iDase-plate llj in. 
bySJin.by J in.; a smooth mould lliin.by SJin.by Jin., 
in which are two rows of rectangular openings, each 
IJin. by -j^ in. (Pig. I) ; a pressure plate with two rows ot 
rectani>les raised on the plate, each rectangle being IJln. 
by A in. by Jin., as shown in Pig. 2, corresponding 
with the holes; and a similar plate, but with the 
rectangles raised Jin. A press would be convenient, 
but pressure might be brought to bear with a heavy 
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Fig. 2 
Mould for Model Brick Machine. 

weight. The clay for these bricks should be kneaded with 
the very smallest possible quantity ot water, should be 
nearly dry, and it is best to let it stand tor a week or 
two, kneading it a little each day. When all is ready, 
place the mould on the flat base-plate and flU all the 
holes with the clay ; place on it the pressure plate, and 
press this well home ; remove tbe pressure plate and put 
in the fourth plate, turn overthe mould, remove the base- 
plate, and then force down the mould by pressing it at 
each side. By this means the small bricks will be ejected 
from the mould. They should be dried slowly, first in a 
warm room, then in an oven, and burnt in a clear fire. 

Taking Sample of Air.— The usual method ot taking a 
sample of air is to use a wide-mouthed gia.ss bottle having 
a tight-fitting stopper of glass or rubber. The capacity of 
the bottle should be about 1 gal. The simplest method 
is to clean the bottle thoroughly, fill it with clean water, 
and then empty out the water in the room from which 
the sample of air is to be taken. It such a procedure is 
impossible, the bottle, haying been first cleaned and 
dried, may be filled by using a clean pair of bellows, care 
being taken that the air brought into the room in the 
bellows and in the bottle are first thoroughly expelled, 
and that a correct sample ot the air in the room is taken. 

Cooling Pond.— A cooling pond 40ft. square and 18 in. 
deep may be constructed in solid clay, and all that is 
necessary in that case will be a brick-paved bottom 
and 9-in. walls, surmounted by a blue brick coping ; or, 
if preferred, the bottom may be formed of 6 in. of con- 
crete and the walls also made ot concrete. If the 
ground is permeable, then the same construction may 
be followed, and the pond lined with 1 in. ot natural 
asphalt, the outside and underneath the floor being 
formed of 10 in. or 12 in. ot well-puddled clay. Another 
method that may be suggested (provided the ground is 
formed ot solid though permeable materials, such as 

travel or sand) would be to form the pond of concrete 
in. or 5 in. thick, lined with lin. ot asphalt, and the 
bottom covered as a protection with brick flat paving, 
and the sides formed of a 4i-in. wall in trout of the 
asphalt. 
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Jointing Acetylene Pipes.— At one time the ordiBary 
lead mixtui-e was said to be unsuited for jointing irou 
pipes for conveying acetylene, and that joints' made 
with it would soon leak. The gas was supjjosed to have a 
destructive effect on the jointing material, chiefly by 
softening or liquefying the oil used, and a German 
chemist stated that a remedy for this was to use castor 
oil instead of linseed. However, later results showed 
that the trouble was largely imaginary, and was due 
chiefly to the impurities that appeared in the acetylene 
ofthattime. The ordinary red- and white-lead mixture 
is now used by almost everyone, and is quite satis- 
factory. The matei'ial should be used sparingly, so that 
the least possible quantity is carried in front of the male 
end of the pipe as it is screwed in. 

Vacht's Table.— The table 'shown in elevation by 
Figs. 1 and 2 will be suitable for small yachts where 
space is limited, and it could be made of timber to match 
the interior of the cabin, but teak is generally used in 
yacht work. The size is, of course, determined by the 
space available. In Fig. 2 the dotted lines show the table 
extended, the two leaves or top being hinged, the top 
leaf opening to the left, and the bottom leaf being 
drawn to the right till the hinge is at the pentre of. the 
body or frame. The body is made like a shallow box, the 
end pieces A (Figs. 1, 2, and 3), into which the bottom and 
sides are dovetailed, being 2t in. by 2J in. The groove at 




Fig. 3 



each end for the two 4-in. sliding bolts is formed by 
checking two J-in. pieces into the sides the depth of the 
inside, and the l-ln. bottom is nailed to these pieces, 
which divide the body into three compartments, for 
cutlery, etc. Pulling the top to the right while the table 
is folded forms a drawer. The depth Inside is 2 in. The 
two sliding bolts are threaded at each end, the top ends 
flttingin cast sockets let into the under side of the leaf, 
while a fly-nut and washer at the lower end hold the top 
in position. The legs B (Figs. 1 and 2) are of IHn. stuff, 
and the tops, 5 in. wide, are mortised into the end pieces, 
and the bottoms, 7 in. wide, into feet C. These are 18in. 
long by Sin. by 2i in., and are held down by thumbscrews 
fitting into sockets let into the cabin floor. The stays S 
(Fig. 1) are of i-in. galvanised iron, flattened and swelled 
at the ends to take screws, with a thumbscrew at the 
feet. A glass or bottle rack can be fixed inside the legs 
if required j see Fig. 1. The table looks well it varnished 
in the natural wood. 

Preservation of Boots and Shoes.— Boots often 
wear badly and look unsightly owing to neglect. Boot 
trees are essential if boots are to keep , shapely, and 
they are useful for holding boots while these are being 
washed, polished, etc. Blacking leather boots are 
either calf or horse-skin, the latter being soTuetimes 



called crup, quagga, or even porpoise hide. Calf is best 
for summer wear, being more porous than horse-skin^ 
and it is more economical for people with warm or 
perspiring feet, as the dense horse-skin retains the 
perspiration, and this combined with the heat of the 
foot, impoverishes the leather and causes it first to- 
become hard, then to crack. It is desirable to have 
two pairs of boots in use, weai'ing one pair for about 
three days, the other pair being on trees meanwhile. 
A thin coat of dubbin applied when the boots are first 
put on the tiees will have time to penetrate, and the 
boots will be comparatively soft when taken in 
their turn to be worn. This treatment, however, is 
necessary only in extreme cases, h et boots should not 
be stood in tire fireplace or thrown, soles down, any- 
where out of the way. The former does harm to the 
boots and the latter to the wearer. Boots must not be 
placed too near a fire. To dry them gradually, set 
them about 2 ft. away, with the soles toward the fire. 
If trees are available, put them in when the boots are 
about half dry ; but do not tree boots that are sodden 
if it is desired to wear them next day. When wet boots 
or shoes are thoughtlessly thrown on the floor, the wet 
cannot get, away, and the soles, being the hardest part, 
retain the damp, which strikes through the middle to 
the inner sole. When one has been out in ever so 
small a shower, it is a good plan to lay the boots on 
their sides, in order that air currents may get to the 




FIG. 2 
Yacht's Table. 



wettest parts. Too much blacking on boots tends to 
rot them ; but used discreetly blacking does not injure. 
Bottle blacking is recommended, but if this is too ex- 
pensive, work up cake or tin blacking to the consistency 
of cream with equal parts of water and vinegar or sour 
beer. When using, well stir ittc avoid unsightly streaks. 
Procure a piece of board about 12 ip. long by 6 in. wide, 
put a little blacking on the centre,, and rub the 
blacking brush up and down, so as to get the black- 
ing all over the brush. Do not rub one end of the 
brush upon the board in a circular direction, 
as is usually done, but use it in the same manner 
as a polishing brush is used and the brush will then 
wear even. If a brush is clogged with blacking, 
leave it in water over night and weil' rinse in the morn- 
ing. By so doing it will be rendered almost as nice to 
use as a new one. Boots caked with blacking should 
be put on trees and washed with soap and warm water 
until all the blacking is removed. Stand them in the 
sun, or in a warm place indoors, and when about half 
dry rub well with dubbin, Sussian taUow, neatstoot oil, 
or mutton fat. If the latter is used, a sheep's tail is 
beat. All blacking leather boots should be washed and 
oiled occasionally as the leather requires nourishment 
to prevent it . crackiner. New patent leather boots 
should not fit too easy because if the leather creases 
freely the enamel is sure to crack, and the leather 
will then sometimes break. Get them as close-fltting 
as they can with comfort be worn ; but do not depend 
too much upon their stretching, for patent leather will, 
as a rule, stretch but little, if patents are only worn 
occasionally, trees should certainly be provided for 
them ; before putting them aside they should have a 
thin coat of vaseline or dubbin rubbed over them to 
prevent the enamel becoming hard. This will also 
prevent cracking when the boots are taken for wear 
again. Always keep patents in a warm room if pos- 
sible, as this tends to prevent cracking. When new, 
clean them with cream sold for that purpose; when 
about half worn out, it is better to varnish them, for 
which purpose the trees will again be useful. Should 
the varnish be applied too thickly, insei't the trees and 
Wash the boots with warm water and soap ; if this fails 
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to remoTe the TaniiBh use spirit ot wine. When 
buying boot varnish look at the directions on the label 
of the bottle ; if it is stated that spirit wUl have to be 
used to remove the varnish, do not buy it, as it is 
Injurious. Tan boots are very comfortable ; nearly all 
the natural oil is removed in the process of curing and 
colouring the leather which is left very porous, and, as 
a rule, soft. Lacing boots are best in tan, because the 
leather, being rather dry, is unsuitable for buttoning. 
A button-hole will frequently break the first time if the 
boot fits tightly over the instep. For cleaning brown 
boots some prefer paste, but cream Is better because It 
is much thinner and does not cake or dyy white along 
the stitches ; it will also keep longer, and the same kind 
will do for both tan boots and patents. Tan boots 
require well looking after when they are desired to 
retain a good colour and shape. When dirty, they must 
be washed with soft soap and warm water. If this does 
not remove all stains well rub the stained part with 
a cut lemon. This is good for removing grease stains. 
Another way is to rub the boots with oxalic acid 
dissolved in water, applying it chiefly to the part 
stained, and wetting the boot all over, so that it will 
not dry patchy ; but the use of acid should be avoided 
when possible. 

Repairing Handles of China Jugs.— If the jugs are 
valuable and are used only as ornaments, cement may 
prove satisfactory, as the disflgm-ing effect of rivets is 
then avoided, but if the jugs have to be handled (and the 




it IS placed should be kept closely covered. Another 
mixture consists of lib. of muriate of ammonia, or sal- 
ammoniao, intimately mixed with 2 lb. of powdered salt- 
petre 1 this is to be mixed with an equal bulk of best 
hcotch soda on which is poured about half the bulk ot 
cold water— that is, if lot. of sal-ammoniac and saltpetre 
is mixed with 1 qt. pf Scotch soda, then 1 qt. ot water 
will be required. Or nitrate of ammonia, which is free 
from any corrosive action or unpleasant odour, may he 
used ; this, it simply dissolved in rather less than its own 
weight of water, reduces the temperature to about 25" F. 
below freezing. This salt is somewhat expensive, but 
may be recovered again and used any number of times 
by simply boiling away the water in which it is dissolved 
over a gentle fire until it crystallises on cooling. 

Teeth of Circular Saw.— Fig. 1 shows a circular 
saw ripping tooth, and about 5 degrees face bevel 
and 10 degrees top bevel answer well. Figs. 2 and 
3 show cross-cut teeth. For cutting both hard and 
softwood. Fig. 2 will be suitable. In the smaller saws, 
especially for cutting soft wood. Fig. 3 answers well if 
given a long bevel as shown. The face and top bevels in 
Fig. 2 should be much more acute than those shown in 
Fig. 1, as the work of this tooth is to cut across the fibres 
of the timber. As the fibres of soft wood are less compact 
than in hard wood, the bevels should be more acute for 
cross-cutting soft wood than tor hard wood. Begulate 
the bevels according to the work. Suitable leads for the 
teeth in Figs. 1 and 2 are shown in Fig. i. For ripping 
hardpitchpme the angle of 70 degrees will be suitable, 
and for mellow timber, 65 degrees. For the cross-cut 
tooth (Fig. 2) the angle may be 83 degrees as shown, but tor 



Fig. 2 
Repairing Handles of China Jugs. 
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Teeth of Circular Saw. 



breakages allow such a plan to be adopted), flue wire 
rivets should be employed to strengthen the joints. 
When a thick handle is broken, china repairers often 
employ wire (not more than j in. long) to strengthen 
the joint without being visible. As shown in i Fig. J., a 
bole, somewhat larger in diameter than the wire, is 
carefully drilled in each piece of the handle, and the 
wire, after having its ends roughly notched (as shown 
in Fig. 2) by a file, is fixed in position with a very little 
plaster-of-Paris, which is placed in the holes before the 
wire ; if too much were used, some of the plaster would 
be forced out of the holes by the wire, and would prevent 
a close join being made. The faces of the broken parts 
are also thinly smeared with a suitable cement when the 
pieces are ready for joining. 

Cold Storage Room.— A small cold store should be 
built in the shade ; and timber probably is the most suit- 
able material. Thebest methodis to fix uprights into the 
ground, to cover the inside and outside with l-in. boards, 
and to fill the spaces with slag wool, or other sterilised 
material; moss or sawdust will not be satisfactory for a 
meat store. The outside should be covered with roofing 
felt, and whitewashed to throw off the heat. The floor 
should be of wood, also double in thickness. The whole 

I (lace should be washed out frequently with disinfectant 
ignid. To keep the place cool, that is at a temperature 
below about 40 F., it may be suflicieut to keep in the 
room one or two blocks of ice, so arranged that, as 
they melt, the water is quicldy drained away to the out- 
side. A chemical mixture made as follows will bring 
down the atmosphere in the cold store below freezing 
point : The mixture consists ot coarsely powdered 
Glauber's salt (sulphate of soda) on which is poured about 
two-thirds its weight of muriatic acid ; this, however, has 
a somewhat.dieagr^eable odour, and the vessel in which 



cross-cutting dry hard wood the tooth should be upright, 
or to an angle of 90 degrees. The number of teeth in the 
rip-saw should be 60 to 56, and about one-third more in the 
cross-cut saw. 

Tbickenlng Raw Linseed Oil.— Whatever process 
is tried to thicken raw linseed oil, the resultant pro- 
duct will be found to be but little different from 
the raw oil. Raw oil boiled over a naked fire to 250'' 
or 300° 0. for several hours with 5 to 10 per cent, of acetate 
of lead will give a product possessing great elasticity, 
and it necessary it may be made to approach rubber in 
consistency by varying the amount of drier and dura- 
tion of the process of boiling. The method adopted is to 
place the oil in a large pan with a capacity of double 
the quantity of oil to be treated ; this is necessary owing 
to the violent ebullition of the oil whilst the lead is 
added. The oil is heated to 76° C, and the lead added 
steadily whilst continually stirring. The temperatdre 
is then raised to 100" C. for a little time ; this drives 
off all the watex', etc., In its composition, after whicli 
the temperature may be raised to 250° 0. or 300° 0. to 
thicken. The consistency of the oil may be determihed 
by taking small samples out of the pan from time to 
time and placing in water to cool. Oil thickened by this 
process may be used with advantage for varnishes and 
solid oils, also tor the manufacture ot linoleum ; for the 
latter purpose it is mixed with fine cork sawdust, resin, 
etc. It is also used for many other purposes in the in- 
dustrial arts. 

Protecting Mirror Back from Damp.— When an 

overmantel containing a mirror is placed on a wall of 
a damp house, cover the back of the mirror with fiannel, 
and over the flannel place a sheet of WlUesden 2- or 
4-ply damp-proof paper. 
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Peroxide of Lead.— To prepare peroxide of lead, pro- 
ceed thuB. Take some red-lead (red oxide of lead) in dry 
powder, and treat it with dilute nitric acid (acid Ipart, 
water 3 parts) i stir well, and after standing for a few 
hours, decant off the acid, wash several times with 
clean hot water,' stirring up the deposit each time, and 
allowing it to subside before pouring offl the water. 
Drain off as much water as possible, then place in a 
shallow dish, and dry in a warm oven. The result will 
be a brown powder of peroxide of lead. i 

Converting Sea Chest into Carpenter's Bench.— 

Fig. 1 is a general view of a carpenter's bench, and 
Fig. 2 a Tiew of one end. A sea chest from which 
this bench could be made is 3 ft. in length, 1ft. 6ia. 
in depth, and 1 ft. 8 in. in width. The working surface is 
thus rather limited, hut the general amateur does not as 
a rule tackle big jobs, and, moreover, has not too much 
room. As 2 ft. 6 in. is about the proper height for the 
top of a bench, the chest is iltted with legs (Pig. 3) , which 
raise the bottom 1 ft. above the floor. They are formed 
of scantling 3 in. by 2in., and are 2 ft. long. The width 
is halved from the middle to one end to provide a 
shoulder on which the chest rests. The bevel starts 
about Sin. from the top end. The legs are fastened to the 
chest sides 1 in. from the front and back by boltis 2 in. 
. andSin. long, and the plinth is cut to allow the legs to 
lie close to the sides. Or by a little shaping of the legs 
this could be avoided. The leg occupying the left front 
corner has a rectangular aperture cut in it 1 in. wide 
and 3in. long to take the rail, which is mortised to the 
lower end of the vice cheek. This rail has a number of 
holes bored in it for taking a wood or metal pin which 



means of a weight or several sheets of newspaper. After 
six weeks I'emove the paper, and carefully remove a few 
of the leaves and place them in a basin of warm water. 
This is not a particularly pleasant operation as the 
leaves are now decomposed, and although the hand i6 
the best for the purpose, a large wooden spoon may he 
used instead. Take a leaf between the thumb and 
finger, under water, and ascertain by gentle rubbing 
and pressing whether the fleshy part of the leaf is 
sufficiently loose to come away from the fibres. With 
the tougher specimens a small brush may he used, the 
leaf being laid on a flat surface such as the palm of the 
hand or a plate. After,this first washing, perhaps a few 
leaves will oe quite clear. Those that are not must be 
immersed for perhaps two or three weeks more. Some 
leaves, such as those of the birch, chestnut, walnut, and 
oak, contain so much tannin that they must be treated 
in a vfessel by themselves, otherwise the tannin would 
act as a preservative to the other leaves, and it would he 
r;:onths before they would show any sign of decomposi- 
tion. After about nine weeks the poplar leaves will be 
found perfectly clean, but the leaves of the sycamore, 
elm, pear, and maple will require moving to another 
vessel. Magnolia leaves make very good specimens, but 
require three or four months' soaking before.the fleshy 
outer coat can be removed. The tew leaves that are 
quite clear may now be carefully dried between the 
folds of a soft towel. On no account lay them on any 
hard surface such as a table, or they will adhere and be 
broken in the act of removing. Should 'the stem only he 
missing, do not discard the leaf, as an artiflcial stem can 
he made and fixed to it. The dry leaves may be placed in 
boxes, or, better still, in a book with leaves made of 
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regulates the distance separating the two vice faces. 
The vice cheek is 2 ft. 3 in. .by 8 in. by li in., andls shaped 
as shown in Fig, 1, the hole for the vice screw being 7 in. 
from the top end. The screw, of course, pierces the front 
of th^ chest, to the inner surface of which a nut Is 
screwed. As the lid and plinth project ^in., a piece of 
1-in. stuff, 81 in. wide, and long enough to reach from the 
top surface of the ehe.st to the plinth, is screwed to the 
front to suit the vice jaw, sufficient being cut away to 
make allowance for the lid projectioii. To support' a 
board or similar article while one end is held in the 
vice, two rails, 1 in. hy li in. in section, are drilled to take 
a wooden peg. and are screwed to the bench front as 
illustrated in Fig. 1. 

Preparing Skeleton Leaves.— Skeletonising leaves 
and seed-vessels is delicate work, the materials being so 
fragile that the least slip may destroy them. Suitable 
leaves when held up to the light present a fine network 
of fibres enclosed in a tough oufer skin on each side. 
Skeletonising removes every part of this outer covering. 
The greenest and best shaped leaves are not always the 
best ; although insects may not have pierced them, yet 
the fibres have not become Sufficiently woody to sustain 
the necessary pressure and handling. On the other 
hand, leaves must not be left until they are too old and 
too tough for maceration. Leaves from the following 
ai'e suitable. Horse chestnut, elm, European sycamore 
and maples, linden, magnolia, laurustinus, hazel (to he 
gathered early), willow, pear, quince, rose, apricot, 
medlar, ash, beech, rhododendron, camellia japonioa, 
box, broom, barberry, holly, ivy, begonia, wistaria, and 
briers. The following calyxes, modified leaves, and 
seed-vessels, also are suitable. The levant heads of the 
poppy, thorn apple, mallows, henbane, nicandra, wild 
sage calyx, Canterbury bells, hydrangea, and fig wort. 
Place the leaves in a large earthen pan and cover them 
with soft water, and set in a warm, sunny place in the 
open air, keeping the leaves completely immersed by 



white blotting-paper, which keeps them flat and com- 
pletes the drying. To remove tne outer skin of such 
leaves as the camellia japonica. Cape jessamine, laurus- 
tinus, etc., dissolve 3 oz. of washing soda in 2pt. of soft 
water, adding 14 oz. of slacked lime. BoiJ for about ten 
minutes, let it stand and settle ; then pour Off the clear 
liquor and place on the fire and boil. When boiling, put 
in the leavfes and boil briskly tor about an hour, adding 
hot water occasionally to supply the waste hy evapora- 
tion. Take out a leaf and try it, as before described, 
and if the epidermis comes off cleanly, remove from the 
fire. For bleaching the specimens, a solution of chloride 
of soda or chloride of lime is used with very great care. 
The chloride of lime solution is prepai-ed by dissolving 
i lb. of strong chloride of lime in 3 pt. of soft cold water 
and allowing to settlCi and then pouring the clear liquid 
into a bottle. Place the leaves to be whitened in a wide- 
mouth glass jar and coyer them with clear soft water, 
adding the bleaching solution in the proportion of two 
tablespoonsf uls to 1 pt. of water. Cover the jar tightly 
and set it in a warm place for from six to twelve hours. 
This strength of solution suits delicate leaves and ferns, 
but for coarse stems and SEied-vessels it may be doubled. 
When arranging leaves for bleaching, put them in the 
jar, stems downward, as the bleaching commences at 
the bottom. The stems and midribs will thus have a 
little more time to whiten. When bleached, remove the 
specimens and place in a basin of clear warm water. 
Change the water several times to remove the chloride, 
dry the leaves in the folds of a towel, and afterwards 
place them in,the blottihg-book, where they may remain. 
A quicker method of bleaching is as follows. Mix about 
1 dr. of chloride of lime with 1 pt. of water, adding 
sufficient acetic acid to liberate the chlorine ; steep the 
leaves in this till they are whitened, taking care not to- 
let them stay in long enough to become brittle. Then 
put them in clean water as before described. Ferns 
should be gathered when the seeds are on the back of 
the leaves ; press them in a large book tUl ready to bleach. 
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Curl 'the large leaves round the sides of the jai-, and 
place the small ones in the centre. Add warm water and 
bleaching solution, cover tightly, and jiut in a warm 
place for a day ; then pour off the liquid and replace 
with fresh of the same strength, iet them remain in 
the second water tor forty-eight hours, and chauge 
again. Generally, in three or four days the ferns begin 
to whiten at the edges. Eemove those that are finished 
and leave the others till they are thoroughly bleached, 
which may be for three or four weelts, during which time 
the solution should be constantly changed. After this, 
if any are found unchanged, they are unsuitable. If the 
tip or a large spray whitens quickly while the stem and 
upper end remain spotted, it is best to out the white part 
clean off and immerse the spotted part till completed. 
Before mounting, the pieces can be joined with guni 
arable. Tery delicate handling is necessary when 
taking out the bleached ferns by the stem to lay thera 
for several hours in a broad, flat basin in warm water, 



with a ^mall seed-vessel or white wax and, after covering 
about two-thirds of the wire with leaves, gum the end 
and fix through the cushion into the woodwork of the 
base. In conclusion, let everything be arranged as 
naturally as possible, avoiding large burrs at the top. 

Hollow Wooden Roller for Stage Curtain.— The 

illustrations show a hollow wooden roller for the bottom 
of a stage curtain. The roller should be constructed of 
wood about It in. thick. If possible the timber should be 
obtained the full length reauired, so that it will not be 
necessary to join the pieces in their length, as this 
would tend to produce sagging. It it is not practicable 
to obtain timber the full length, the joints of two 
adjacent pieces should not be nearer together than 




Hollovy Wooden Boiler for Stage Curtain, 



which will reciuire to be changed several times. In 
drying, place a sheet of blotting-paper under the tern 
and lift it on to a soft towel. Gently uncurl any folded 
leaves with a pin and allow to assume the natural shape. 
Then lay the sheet between blotting-paper and press it 
in a book. If it is found that the tern or part of it 
adheres to the paper, press the under-side with the 
thumb nail. In mounting skeletonised leaves, procure 
a glass shade to suit the size of a bouquet or group it is 
supposed is to be made, and cover the base with a 
cushion of dark blue or black velvet stuffed with layers 
of cotton-wool and highest in the centre. Neatly glue 
the velvet round the edge, at the same time make sure 
that the shade stands firmly in the groove. With some 
white gum arable dissolved in a very little water, supply 
stems to those which were lost in the macerating 
process, by using the old stems bleached purposely for 
use, or wire covered with white paper, or, better still, 
white crotchet cotton and coarse sewing thread steeped 
in gum arable and allowed to dry stiflf. Gum the under- 
side of the leaf and let the new stem extend lor some 
distance along the midrib. This cannot be detected 
easily if done neatly and if the right-sized thread is 
used. Leave the stems about Bin. long and out to suit 
when mounting. For a low, flat shade, make a hole in 
the centre of the cushion and start with the largest 
leaves as a foundation, building up the group with the 
lighterfiner specimens. For a tall shade, use a founda- 
tion of stout silk-covered bonnet-wire. Top the wire 



2 ft. After the several pieces are squared up as true as 
possible, the main piece A {Fig. I) should be ploughed as 
shown. The pieces B and C should next be prepared with 
tongues so as to fit into the plough grooves made in the 
piece A. These parts should be glued together and 
secured by skew-nailing, and additionally strengthened 
with a few small angle blocks, as at Figs. I and 3. The 
pieces D, E, E, and G which form the main surface of the 
roller will require their edges bevelling at an angle of 45°, 
and must ,be made to fit with good joints to each of the 
parts A, B, and C. These joints should be glued and rubbed 
and further secured by skew-nailing. When the glue 
has thoroughly set, the roller should be planed to shape. 
No difBoulty will be found in making the flanges shown 
in Fig. 2 if required for the reception of the cord. 

Polishing Celluloid.— Powdered pumicestone applied 
on felt with plenty ot water is suitable for smootning 
celluloid after it has been emery-papered, but tor 
polishing, whiting and water or putty powder and 
water should be used, finishing with a little dry whiting 
and then with a clean velvet pad. 

Carbolic Tooth Powder.— For tooth powders is used 
either a soft variety ot earth known as silica, or preci- 
pitated chalk. The proportions are about 8 lb. ot silica 
or chalk, lib. ot Venetian red, and Idr. to 2dr. of pure 
carbolic acid. To get a uniform product, a large quan- 
tity must be mixed at one time. 
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Lightning Conductors.— Lightning conductors when 
properly made and fixed protect the apace below them 
which would be contained in a cone, of which the upper 
terminal forms the apex and the base on the ground has 
a radius equal to the height. The upper end should 
terminate with a sharp point, and 1ft. below the point 
there should be attached, by screws and solder a copper 
ring bearing three or tour copper needles 6 in. long, 
tapering from Jin. to a fine point. For a factory 
chimney, a coronal or copper band with stout copper 
points at intervals of 3ft. or 4ft round, the circumfer- 
ence will be most suitable. All points should be 
platinised, gilded, or nickel-plated to prevent corrosion. 
The upper terminal should be securely fixed in place, 
and connected to the copper tape by Cutting's registered 
coupling or other safe connection. The main conductor 
should be of solid rolled copper tape proportioned in 
sectional area to the height of th e building, say sectional 
ai-ea in square inches = -OiJh ft., about. It should touch 
the building all the way down without Insulation, be held 
by clips at every 4ft. to 6 ft., and be electrically connected 
to all masses of metal in its neighbourhood. The lower 
ead should be carried down 2ft. under ground and 10ft. 
away from the building, riveted and soldered to a sheet 
of copper 3 sq. ft. area for each 100 ft. in height, I'sin. to 
iln. thick, and embedded in moist earth or coke breeze. 

Notes on the Circle. — In solving problems on the 
circle numbers such as 3-1416, •7854, •01958, etc. etc., con- 
stantly are employed. Of the three numbers,, 3-1416, 
•78d4, and -079o8, It is really only necessai-y to remember 
the first, since the others can always be derived from 
it. This one number, however, is worth committing to 
memory; a good way of doing this is to write it a 






Petermimng Area of Circle. 

number of times during any spare moments. The 
second number •785'1 is exactly a quarter of the first 
3-1416, and is quickly ontained at any moment by writing 
down the latter and dividing by 4. The simple working 
of a problem without any explanation, and the using 
of formulae which the student may not understand, does 
not help, but rather perplexes ; but if the operations be 
simply and concisely explained, the tyro can then coih- 
prehend them, and fix the principles indelibly in his' 
memory. The circle contains the greatest area of any 
plane figure of equal perimeter, and has more peculiar 
properties than any otner figure. The circumferences of 
circles are as their diameters or radii. The proportion 
between the diameter and circumference of a circle is as 
7 ! 22, or as 113 : 355, or as 1 : 3-1416. In other words, the 
circumference is about 3^ times the diameter. This 
proportion is obtained as follows. The circumference 
of a circle has never yet been exactly expressed in terms 
of the diameter, though very near approximations have 
been made. The perimeter of the inscribed or circum- 
scribed polygon may continue to approach nearer to 
the circumference of the circle by increasing the number 
of sides ; however, it will never become equal to it. If 
the diameter of the clrcje "be 1, the perimeter of the 
inscribed hexagon will be 3, that of the circumscribed 
hexagon 3-4641. If the arc of the hexagon be bisected 
and a dodecagon inscribed, its perimeter will be 3'100828, 
and that of the circumscribed one 3-21539. Again, II a 
olygon of 24 sides be inscribed, its perimeter will be 
1326288, while that of a circumscribed polygon of 24 
sides will be but 3-15966. The perimeter of an Inscribed 
polygon of 96 sides is 3-141024, and that of a circumscribed 
one of an equal number of sides Is but 3'14271S6. Thus 
as the number of sides is increased, the difference 
between the perimeters is seen to lessen, and when 
these bisections are further continued, the inscribed 
polygon is found to be 3-14159265, and the circumscribing 
one 3141926937, and as the circumference of the circle is 
less than one, and greater than the other, 3-141592653589 
is true to 12 places of decimals. It has been carried to 
128, to 140, and even to 208 places of decimals ; but 3 1416 
is sutiioiently correct for all practical purposes. Hence 
the rule is deduced : As 7 : 22 : : the given diameter : the 
required circumference. Thus, to find the circumfer- 
ence of a circle whose diameter is 70— 



i' 



As 7 ; 22 : : 70 : 223, the cli-bumference, or, as the oiroum- 
f ex'ence of a circle is, say, 3} times its diameter, therefore 
70 X 3t = 220. 

If the diameter or the circumference of a circle be 
given, the area may be found as follows : — 

I. Multipily half the diameter by halt the circumfer- 
ence, and the product will be the area. 

II. Multiply the square of the diameter by -7854. 

III. Multiply the square of the circumference by '07958, 
and the result in each case will be the area. 

I. Suppose the diameter of a circle is 1 ; what is the 
area ? 

It has been shown that when the diameter is 1, the 
circumference is 3-1416. Therefore, diameter 1 -r 2 = -5. 



Circumference 3-1416 - 2 = 
1-5708 X -5 = 



1-5708 
■7851 = area. 



This is how "7854 is obtained, and remember, it is the 
area of a circle whose diameter is 1. It may be conceived . 
that the circle is made up of an infinite number of 
triangles whose bases form the circumference, and 
whose vertices meet in the centre of the circle, with the 
radius as common perpendicular; hence the I. i-ule is 
deduced. 41 1. Eudlid. 

II. Suppose the circumference of a' circle is 1, what is 
the area i* 

Circumference 1 -h 2 = -5 

Diameter -31832 -^ 2 = -15916 
-15916 X -5 = -07958. 

This is how -07958 is obtained, and remember. It is the 
area of a circle whose circumfererice is 1. The circum- 
ferences of circles are as their diameters or radii, hence 
their areas are in the duplicate ratio, or as the squares 
of their diameters. (2 ZII. Euclid.) To show the applica- 
tion of those decimal numbers in finding the diameter 
and ai-ea of a c'. . cie, two examples are given below : — 

Suppose the area of a circle is 1-2732, what is the 
diameter ? 

aren aren diain. 

A8 -7854 : 1-2732 ;; P ; a' 
.-. n/i-2732.-5- 7854 = 1-2732 = required diameter. 

The circumference of a circle is 12-566. What is the 
area? 

As V : 12-5662 . . -07958 . ^ 
.: 12-566'' X -07958 = 12-566 = required area. 

These two examples show some curious properties of the 
circle. In the first, the area and diameter are expressed 
by the same number. In the second, the same number 
expresses the area and circumference. When any 
number is in such frequent use as the one under dis- 
cussion, it becomes necessary to have some quick way of 
expressing it, and therefore the symbol ir i^ universally 
adopted to represent 3-1416, that is to say, whenever ir 
occurs in any expression, it means 3-1416. This fact con- 
stitutes the key to many scientific formulae. The area 
of any circle may be found by squaring the radius 
and multiplying by 3-1416, expressed, 
area = radius%, 
or a = r'lr. 

In the accompanying diagram the small square is the 
square on the radius of the circle, while the farge square 
IS the square on the diameter. The latter square is 
obviously four times the former, and since we multiply 
the small square by n or 3-1416, we must multiply the 
large square by a quarter of ir, or -7854, expressed : 
area = diameter'.^. 



4" 
When the area is to be found from the radius, we can 
either square It direct and multiply by ir, or double it, to 
obtain the diameter, which Is then squared and multi- 
plied by -7854;, the method used will depend on the 
particular figures given and good judgment. The 
number -07958 can always be obtained by dividing -25 by 
ir; but it is seldom wanted, because when the circumfer- 
ence IS given, to find the area It is only necessary to 
square it and divide by k, or tour times 3-1416, expressed :' 
\ area = circumference' 

or a = S^. 

strictly speaking, ir is slightly under 3-1416; it is 

3-141592 , as stated abo,ve. But when only four decimal 

figures are used, 3-1416 is nearer the truth than 3-1415; 
though when five decimals are used, 3-14159 is correct. 

Screwing in Dresser Hooks.— Screwing in dresser 
hooks with pincers and pliers is a very unsatisfactory 
job, usually- resulting in many broken hooka. A thick 
saw kerf about 1 In. deep In the end of a short piece of 
1-In. by li-in. stuff simplifies the matter considerably, 
and, if there are many to do. It will pay to make a 
hardwood screwdriver of the pattern suggested. 
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straightening Watch Balance Pivot.— To straighten 
the balance pivot of a Geneva lever watch, hola the 
balance up to the light and turn it round to see 
the exact direction of the hend. Then straighten 
It with a pair of brass-nosed pliers. When as near 
straight as can be seen by holding it up, place the 
balance in a pair of brass callipers and see whether it 
runs quite true. Finally, prize the balance again, as 
the bending is sure to have disturbed it a little. 

Air Valves on Water Mains.— Below is explained, 
with the help of illustrations, the construction and use of 
air valves and retardation pipes as used on water mains. 
Fig. 1 shows a section of a double air-valve, one side 
of which, acting under pressure, permits the escape of 
the air that occasionally accumulates at the tops of the 
bends where mains pass over hills ; the other side of the 
valve lets out the air when the main is charged. The 
two ebonite balls AA (Fig. 1) press against the rubber 
seats BB when the mains are fully charged with water, 
the action being as described below. When the water is 
turned on, it rushes through the pipe and air is driven 
out through the holes on the top ; as soon as the water 
reaches the balls, they Soat up and press against the 
rubber seats. Any air that accumulates in the main 
will rise to the highest point and displace the water ; 
the ball A' will iloat on the water, and as the air in- 
creases the water will be pushed out of the ball chamber. 




Fig. I 




pressure piston. The piston is packed with a cup 
leather E, the chamber behind the piston having a hole 
]? open to the atmosphere. In the larger valve the 
piston works in tl^e cylinder G, the rod working through 
a gland H; this gland is made water-tight with an 
hydraulic leather J. In the smaller type, the piston is 
hollow, working on a sleeve, and made water-tight by 
working through a cup leather L : this Is made clear in 
Fig. i. 

Thatched Boofe.— Thatching is the most pictur- 
esctue form of roof covering that can be adopted 
for country houses not exceeding two storeys in 
height, and is warmer in winter and cooler in 
summer than slates or tiles. But this is all that 
can be said in praise of thatch, which (even if per- 
mitted by the local bye-laws) is most insanitary. The 
reed soon begins to rot, and the thatch must be often 
renewed, and anyone who has not seen a roof stripped 
for re-thatching would be surprised at the quantity of 
rotten straw that a roof will yield, to say nothing of 
vermin, etc. Almost any intelligent farm labourer esin 
do a bit of thatching after a fashion j but the number of 
good thatchers (owing to the decadence of the art) is 
yearly gi-owing less. A badly thatched roof Is a source 
of constant trouble and expense, for unless the reed is 
properly laid, a high wind might strip a roof in a few 
hours, or heavy rain might soak through and damage 




Fig. 3 




Air Valves on Water Mains. 



the ball dropping with the water until the seal is broken 
and the air rushes out. As the air decreases, the ball 
rises wltli the water, presses against the rubber seating, 
and the seal is again complete. The ball A will not fall, 
but remain closed, except wlien the main is empty j this 
is because the large pipe is in communication with the 
ball chamber, the chamber of the other communicating 
with the main by a small hole. Fig. 2 shows a back- 
pressure valve. These valves are used on long pumping 
mains that run through undulating ground, and are 
placed at comparatively low levels. In the event of a 
pipe bursting below ground, the valve retains the water 
in the mains. Figs. 3 and 4 show sections of Layton's 
patent pressure-reducing valve ; Fig. 3 shows a valve for 
mains ranging from 2iu. to 12 In. in diameter, and Pig. i 
shows a valve for pipes from iln. toliin. in diameter. 
The object of these valves is to reduce the pressure in 
descending mains wittiont having recourse to an expen- 
sive system of cisterns, an arrangement that is in many 
cases quite impracticable. Pressure that is higher than 
is necessary for the effective distribution of water is a 
decided disadvantage ; such high pressure destroys the 
fittings, and so causes waste of water. This destruc- 
tively high pressure is, however, effectually checked by 
using the valve referred to, so that the fittings last 
longer and the waste of water is prevented. The valve is 
simple in construction, and automatic in action, and can 
be so designed as to reduce the pressure one-fourth, one- 
third, or one-half, as may be desired. A pressure gauge 
can be attached to the main on each side of the valve so 
as to check the action. The principle of the valve is 
that of a high-pressure acting on a valve of small area, 
while the low-pressure acts on a piston of larger aiva 
that is proportioned to the reduction required. In the 
drawing, o is the high-pressure valve and D the low- 



walls and ratters, and cause the thatch to rot very 
quickly. Unless, also, a roof is skilfully thatched, one 
of the principal recommendations of a thatched roof (its 
picturesqueness) is absent. If any other form of roof 
covering is available at a reasonable cost, thatching 
(having regard to all the contingencies) can scarcely be 
said to be the cheapest form of roofing. Thatching could 
be laid over a boarded and felted roof, and as far as the 
boarding is concerned some advantage might be gained, 
but there does not appear to be any advantage in adding 
felt. If thatch is put over corrugated iron, the ircin 
would perhaps afford somewhat more protection in case 
of a small fire occurring ; but galvanised iron is bad for 
an interior lining, as the iron does not absorb moisture, 
and is apt to drip when warm moist weather follows a 
cold spell. Even in country districts thatches are being 
superseded by slates, tiles, and, in some cases, shingles. 

Cheap Glossy Red Paint.— The basis of cheap glossy 
paints is either resin varnish or cheap oak varnishes. 
To prepare a resin varnish that would answer the pur- 
pose, place 7 lb. of pale resin in a suitable vessel over 
the fire until melted, then take the vessel well away 
from any; light or fire and add 1 qt. of benzine, 1 pt. of 
boiled oil, and 2 pt. of cheap oak varnish, stirring 
thoroughly until all the ingredients are blended to- 
gether. If on cooling the preparation should thicken, 
add more benzine. To prepare a signal red or ver- 
milionette or red oxide colour, obtain these pigments in 
the form of paste paints and thin them down with a 
small quantity of benzine, and finally stir into the 
varnish described above. These paints, if applied warm, 
dry with a hard enamel-like surface in about four hours j 
it applied in the usual manner, they take about six 
hours to dry. 
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Polishing Pearl Shells.— The method of polishing 
pearl-shell work is as follows. If the shells are in 
a rough state, they are freed from the rough skin 
by means of hydi'oehlorie acid. As this readily 
dissolves the shells, care must be exercised lest it 
eats holes through them. Deep scratches can be removed 
and a level surface gained by means of a scraper, 
file, emery cloth, or emery powder'. If large quantities 
of shells are to be polished, a lathe or spindle carrying 
bobs of cloth will be required ; these carry the shells 
through various stages, grinding the surface level with 
emery, smoothing with rottenstone or charcoal, and 
finally polishing on buff leather with whiting or chalk. 
The various substances are moistened or made into a 
paste with vinegar or dilute sulphuric acid ; hot water 
or oil of any kind must not be used. If only a few shells 
are to be polished and no mechanical appliance is at 
hand, cloth may be folded into a firm pad, or may be 
tightly stretched over blocks of wood or cork for each 
grade of polishing powder, the final lustre being brought 
up by precipitated chalk and the palm of the hand. 

Heating Incubator with Hot Water. — It is 
practicable to supply an incubator from a separ- . 
ate hot-water apparatus, but the regulator must be 
worked on a ventilating shaft. The mechanism is pre- 
cisely the same as that used to control the heat obtained 




those of the creeper named above, and sometimes, 
in course of a long period, loosen the stones. Ivy is 
also a strong grower, and when it reaches a roof the 
plant is apt to push its young shoots under the slates or 
tiles and throw tiiem off. On the whole, Am/pp.lopsis 
Veitchii is to be recommended as the best all-round wall 
screen, having the best appearance at all seasons, doing 
the least damage^ and requiring the least attention. 

Heads of Ventriloquial Dolfs.— The heads of small 
"knee" figures (as they are called) are best carved out 
of wood; for larger figures the heads are masks made 
by building up brown paper with paste on the inside of 
a plaster-of-Paris mould. A sheet of thin oiled paper is 
first pressed into the mould to keep the mask from 
sticking to the mould. The back of the mask Is left 
open and the wig supported by a strong wire frame. 
The .law is hinged at the back. A piece of elastic keeps 
it pulled upwards, and a piece of wood fastened to the 
jaw inside the mask is arranged in such a position that 
when the performerpresses it downwards with the finger 
or thumb the jaw opens downwards. The whole of the 
head is loose from the body, having a wooden stick 
running downwards where the neck should be. The 
performer takes hold of the stick through the back of 
the doll's chest, and by It turns the head about in any 
direction. 

Separator for Petrol Spirit.— The size of the 
separator will depend on the amount of petrol {distilled 
petroleum) to be treated at one time. For 2 gal. of petrol 
construct a cylindrical ti'nplate vessel 2 ft. high and 10 in. 







Heating Incubator with Hot Water. 



from a side lamp. The damper works over the top of 
the shaft, and when raised by the capsule allows heat to 
escape. By forming the shaft as shown In the illustra- 
tion, direct draught is avoided. A stop tap may be 
inserted in the flow-pipe between the Incubator and the 
hot-water apparatus, so that the quantity of hot water 
may be regi^lated. The water In the tank should be at 
110° P. The heat of the water in the supply apparatus 
depends on the distance It has to travel before It enters 
the incubator tank, and unless the flow-pipe is Insulated 
It will lose much heat. 

Calcium Phosphide.— Calcium phosphide (chemical 
formula, CaP) may be prepared by heating quicklime 
(calcium oxide) and passing over it the vapour of 
phosphorus. The arrangement consists of a crucible 
with a circular hole in the bottom and provided with a 
lid i a small flask is luted to the hole In the crucible. 
. Into the flask pieces of dry phosphorus are carefully 
placed, and the ci-ucible is filled with small pieces of 
quicklime, then the whole is placed In a furnace with 
two grates. A good heat is obtained on the upper grate 
where the crucible rests, and when the lime is at a white 
heat a small fire is kindled under the flask containing 
the phosphorus, which is thus volatilised, and, passing 
over the highly heated lime, converts it into phosphide. 

Creepers on Wall to Prevent Damp.— A great deal 
can be said both for and against creepers growing 
up against a wall. Virginian creeper (especially the 
variety known as Am/pelorpsis VeitcMi), having small wall 
roots, or tendrils, does less damage than Ivy, but these 
creepers lose their leaves in the winter when they may 
be most wanted for protection. Ivy is an evergreen, 
keeping its old leaves on until the new ones have attained 
a fair size, and so makes a permanent screen against 
rain ; but the wall roots of Ivy penetrate farther than 



Separator for Petrol Spirit. 

in diameter, and have a lid for it ; at the bottojn solder 
In a tinplate cone ending In a tube with a cock outside 
the vessel. A little higher up solder another cock to the 
vessel itself. The arrangement is shown In the sketch; 
The cock connected to the cone Is for drawing off the 
water and dirt, and the upper cock Is for withdrawing 
the cleared petrol. 

Position of Pump Delivery Pipe.— It is advisable 
for the delivery pipe from a pump to empty over the 
top edge of the cistern or tank, and not Into the bottom. 
The resistance to be overcome when working the pump 
is almost the same In each case, but there is not only 
the necessity of having a stop cock in the rising main to 
hold up the water during the time the pump lis being 
repaired, but also the liability of the water in the cistern 
running back into the well when the nump is oUt of 
repair. When the water is delivered through the bottom 
of a cistern, the splashing noise made in the cistern 
when pumping is done away with. To prevent such noise 
when the water is delivered over the top edge of the 
cistern, the delivery pipe should be continued down into- 
the cistern water and an air vent-pipe fixed from the . 
crown of the bend to some height above the cistern to 
prevent the contents being syphoned back Into the well 
whenever the valves In the pump are defective. 

Anti-foullng Paint for Boats. — An excellent com- 
position for painting the bottoms of small boats and 
punts, to prevent the fouling of weeds, barnacles, etc., 
can be made according to the following recipe ; It dries 
with a bard glossy surface. Over a fire melt 41b. of 
common resin, andremove it Into the open air, and when 
nearly cold (just fliild) add very steadily, while stirring, 
3pt. of benzine, following with * pt. of boiled Unseed oil, 
lib. of blacklead, 2oz. of powdered arsenic, and lib. of 
zinc white paste paint. This will give a light slate 
colour, but may be made into a vailety of shades by 
adding suitable paste paints thinned down with benzine; 
This preparation may also be used over old tarred work. 
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Cycle Tyro Blowing off Blm.— In trying to prevent 
a Palmer pattern tyre blowing off the rim ot a cycle 
wheel, first find out the <;aus6 ot its so doing. Moat 
likely the cause la mere carelessness in placing the 
coTer on the rim, thereby getting the air tube pinched 
between the cover edges s or the cover may be too large 
for the rim. When putting the cover on, proceed thus : 
put one edge ot the cover on the rim, then insert the 
air tube ; slightly inflate it and put the other edge In 
place, tapping the cover repeatedly with the hand as the 
work is proceeded with. This will help to keep the air 
tube in place, and before fully inflating go all round, 
lifting up one edge of the cover to see that the air 
tube is not nipped between the cover edges. The 
remedy for the second cause is a new rim ot larger 
diameter. It the rim is not much too small and there is 
ample space tor th& beaded edges, putting a strip of felt 
round the rim in place ot the usual tape might prove a 
remedy. 

Meolianlcal Washer for Photographic Prints.— 

The accompanying illusti-ationa (side and front eleva- 
tions) show an easily made self-working washing tank 
for photographic prints. A is a wheel, pivoted between 
standards, turned by the flow ot water from a bent tap B ; 
the wheel. In revolving, lifts the tray C by means ot a 
projection in the side passing through a slot D. The 




Fig. 2 
Mechanical Washer for Fhotographlc Prints. 

tray is hinged at F to a trough £, and the bottom of the 
tray consists of interlaced string, as shown in Pig. 2. 
The water, after turning the wheel, falls into the trough. 
The advantage claimed tor this form ot mechanical 
washer is that at each of its revolutions the prints are 
drained. 

Etching Glass.— Ihe simplest and best method of 
marking glasses is with a sand-blast machine, acid 
methods being messy and tedious. The design is cut on 
a stencil ; this is placed on the glass, which is then sub- 
mitted to a stream of flne sharp sand blown from the 
machine ; the design is quickly cut on the unprotected 
part of the glass in a ground-glass effect. The cheapest 
way to mark glasses is with hydrofluoric acid. Cut a 
stencil to the outline ot the design required and place it on 
the glass ; the remainder of the glass should be coated with 
etching varnish or with paraffin wax. When the stencil is 
removed the design will appear on the glass, which should 
be supported over a lead dish containing fluorspar and 
strong sulphuric acid, and a slight heat applied. Hydro- 
fluoric acid will rise from the dish and attack the un- 
protected part of the Klass. After about halt an hour 
the glass should be lifted and the varnish or wax 
removed with a rag wetted with benzene; the design 
wiU then appear in ground glass. If the latter method .s 
adopted, the etching should be done in a fume chamber 
or on the hob ot a firegrate, so that the acid fumes are 
carried away, as they are very injurious it inhaled by 
human beings. 

j^reventing Wall Papers Smudging.— Cheap papers 
are often printed with colours deficient In size, and 
therefore easily smudge, but some expensive papers 
smudge as easily; bright colours which by their nature 
would be spoilt by much size, have necessarily 
vei-y little, and readily smudge or streak; colours 
printed one over the other, such as dark lines, 
are very easily moved. Block papers, or hand-printed 
papers, generally have their colours firmer becS-use 



better sized, but these cannot be relied on to stand the 
sizing brush. Most of the best papers ot the chintz 
character will smudge uuder the most skilful treatment. 
There are distemper papers which are made for varnish- 
ing— marble tile patterns, and some pattern papers— and 
can with ordinary skill be safely sized on the wall ; yet 
even such a paper would be smudged under unskilful 
handp. The best course in dealing with colours that 
are not fast Is to have the paper machine sized. It is 
possible for lines to be blurred slightly In the machine, 
but even the loosest colours, as a rule, are not moved, 
and a coat ot size is put over the surface, safely bind- 
ing all colours. Two coats can be machined on if desired, 
but one is enough generally. When the paper is hung, it 
must have another coat of size brushed on, care being 
taken to rub it well into the joints ; then it can be 
varnished. 

Hipped King-post Roof.— Whenever a truss is used 
In a nipped roof, half trusses for the hips are necessary, 
or, as an alternative method, a dwarf queen-post truss 
parallel with the other trusses must be placed half way 
between the last truss and the end wall. Usually a halt 
truss is applied on each hip, connecting the hip rattera 
at the king-post head to the principals by straps, as 
shown In Fig. 1, and connecting the tie-beams in a 
similar manner, with the addition of a plate on tho 
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Hipped King-post Koof. 

bottom, as shown in Fig. 2. The scantlings tor a king' 
post root truss 30 ft. span would be tie-beam 12 in. by 6 in., 
king-post shank 6 in. by 4J in., principal ratters 6 in. by 
iin., braces Sin. by 3 in., purlins Sin. by61n., common 
ratters ii in. by 2i in., straps, say 3 in. by 4 in., Jin. bolts. 
A span ot 30 ft. is the extreme width allowable for a 
king-post truss. 
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Finding Fitch of Roof.— The method of oaloulating 
the pitch of a root when the span or rise is given is as 
follows. When the span and rise are giyen, the pitch 
(a) will he 

^^. (For example, 2i ft. span 6 ft. rise = ^, = I 
«pan 24 4 

pitch) ; or (6) wiU Ise a slope of L^Pan ^.^j^ (for example, 

rise 
in the given case -—^ = 2 to 1) ; or (c) the pitch in 

degrees will he the angle whose tangent is "^^ (for 

i-span 

example, In the given case = '5, which is the 

tangent of an angle of 26" 33'). 

Tools for Splicing Wire Roi>eB.— A serving mallet 
£inployed in splicing wire ropes is shown in elevation' 
and 'section respectively hy Pigs. 1 and 2. The stock of 
the mallet should be of ash Or other hard wood with a 
2-in. groove in the base (see Fig. 2). The handle can be 
made of any wood. A piece of rod iron (see Fig. 1) about 
i-in. in diameter is driven into the front end of the 
stock for the bobbin to go on, and a email V (see 
Fig. 3) is cut out of the front end of the stock 
for the spun-yarn to pass over. The bobbin should be 
made of close-grained wood, the finished size being 8 in. 
high by 6 in. wide. It is not indispensable, however, for 
the ball of spun-yarm could be^passed over the rope by an 
assistant. For large ropes such as 7in. or 8-in. cir., a larger 
mallet would be required. The flat spikes or tuckers 
Bhould be made by a local blacksmith. For ropes about 
3iu. dr., get a piece of round steel rod, i in. in 




FIG. I Fig. 2 

Serving Mallet for Splicing Wire Kopes. 

diameter by 16 in. long. Leave half its length round 
for the handle, and draw out the other halt to the torm 
of Fig. 4 for the blade. Make it | in. at its thickest part 
and gradually taper it off to a point. A cross-piece on 
the top of the handle is useful tor turning a spilie on its 
edge if necessary. The top of the handle should be square 
shouldered, a corresponding hole being made in the 
x:ross-pieee and the two securely riveted together. If 
much splicing that involves a number of different sizes ot 
ropes has to be done, it will be advisable to have a set ot 
different sizes ot spikes made. ■ 

German Veast.— German yeast, originally imported 
from Germany , now comes from' Holland, but the greater 
part is made in the United Kingdom, and the name is 
tLOt now properly German yeast but dried yeast. Dried 
yeast is a product ot the manufacture of whiskey, 
and it will not pay to make it anywhere but at a 
distillery. It is produced by making a mash of barley 
similar to that for beer, and fermenting it by the 
Addition of yeast; during the fermentation, the yeast, 
which is a low torm of plant, grows at an enormous 
i-ate, and comes to occupy a much greater bulk and 
weight than when it was originally put in. A portion 
is taken off to add to the next mash ; the remainder is 
washed, pressed, and put in bags tor sale. This is ijuite 
s, secondars' trade, because the mash is the principal 
product; subsequent to fermentation it is distilled tor 
the production of a spirit, which, after maturing, is 
known as whiskey. 

Oxidising Iron.— One method is to dissolve chloride 
x>f bismuth 1 part, bichloride of mercury 2 parts, copper 
chloride 1 part, in hydrochloric acid 6 parts, alcohol 5 parts, 
and water 5 parts. Thoroughly cleanse the articles to 
be oxidised in a soda bath, then dip them in spirits ot 
wine aad dry. Afterwards dip them in the above pre- 
paration, or apply the preparation with a brush, and 
again allow to dry. The articles should then be boiled 
for half an hour in boiling water. It they are not then 
quite black enoigh, two coats should be given. The 
uecond method is as follows. Make a solution composed 



of ferric chloride crystallised 2 parts, solid butter of 
antimony 2 parts, gallic acid 1 part, and water 5 parts. 
Dip the articles in this solution,' and afterwards dip 
in dilute hydrochloric acid or sulphuric acid ; allow to 
stand for twenty-four hours, then remove the coat with 
a steel wire brush. Repeat the operation several times. 
When the articles are black, dip in linseed oil and heat 
over a clear Are to a red heat, and finally rub on linseed 
oil. A third method Is to make a solution ot potassium 
bicarbonate 1 part in 10- parts ot water. Immerse the 
articles in this, dry them in the air, and afterwards hold 
tor about two minutes over a clear Are. Bepeat the 
operation. Any shade to an intense black can thus be 
obtained. 

Fixing Copper Panels to Tiled Firegrate.— 

The easiest method, provided the grate is only set, 
not built in, would be to remove the tiles, and fix the 
panels in their places. But if the grate is fixed, the plan 
shown by the accompanying illustrations might be 
adopted. Fig. 1 showsthe copper panel in place. Itmustbe 
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Ftzing Copper Panels to Tiled Firegrate. 

cut to fit the opening between the moulding on the front of 
the grate and the inner front, so as to fit tightly witji a 
little pressure. It may be kept in place by an orna- 
mental piece of ii^on, brass, or copper fixed witjh screws 
to the top and plinth of the sides of the grate in which 
the tiles are set. Pig. 2 is a section showing the copper 
plate resting on the tiles and held in position by the 
ornamental plates. • Fig. 3 is an enlarged section of one 
end of the plate. To fix the panel, a hole is drilled into 
the cast-iron portion, and then tapped. The ornamental 
plate is placed against the repouss^ plate, and screwed 
in with round-headed screws. Pig. 4 is a sectional view 
showing the plate held in position by pieces of ordinary 
ogee moulding screwed to the iron portions, as described 
above. There is no arrangement with cement that would 
be satisfactory and also enable the repoussii panels 
to be removed without damaging the tiles. 

Fixing Brass Inlays on 'Workboxes, etc.— Brass 
corner plates, etc., can be fixed with good boiling hot 
glue, when the glue is nearly boiling, pour into the pot 
abouta tablespoonfulot rectified or Venice turpentine 
to the pint, and stir it well into the glue. To prepare the 
inlays, scratch the under side with a wire scratch-brush 
or a fine bradawl, then dip the brass into a saucer ot 
vinegar to remove all grease, being careful when lifting 
it out not to touch the under side with the finger. Now 
wash the brass in hot water to remove the acid, fill in 
the sinking with hot glue, and press the veneer down, 
rubbing with the hammer face made hot in boiling 
water. 
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^apannlnK and Gilding Iron Frames for Pianos.— 

High-grade finished frames are got up by japanning, 
tor which purpose a japanner's stove or oven is i-equired. 
The necessary groundwork materials and varnishes are 
eeldom made by the user, but are procured through a 
varnish make'-. The iron frames are primed by a mix- 
ture of copal varnish and zinc or flake white, each coat 
being smoothed down, the first and second coats by 
glasspaper, and the succeeding coats by pumice powder 
and water. When the groundworkls perfectly smooth, It 
Is bronzed, then varnished. The varnished surface being 
subjected to heat for some hours at a temperature of 
from 250"" to 300° F. causes the gums, resins, etc., of which 
the varnish is composed, to IlQuef y ; the solvent evap- 
orates, and the gummy residue adapts Itself to all in- 
equalities. If the bod^ of varnish is sufficiently dense, 
the result will be a uniform and glossy surface. Six or 
more successive coatings may be necessary before a 
hlgh-^rade finish is obtaihed ; the varnish used after 
bronzing must be perfectly clear. In the majority of 
cases, the surface gained by heat will sutBce. In special 
«ases, however, the portions most exposed to view — that 
is, around the wrest-plank— are sometimes finished by 
rottenstone and chamois leathers. The requisite heat 
and length of exposure vary slightly with the quality 
of materials used, and must be ascertained by experi- 
ment. 

Fitting Raised Frets into Banjo Arm.— For sub- 
stituting raised banjo frets for smooth frets, a special 
German silver wire, known as fret wire, is used, and where 
the sunk or smooth frets are now situate channels for 
its reception can be cut with a metal-worker's fine saw ; 
Pig. 1 shows a suitable saw. The bottom edge of the 
flat portion of wire (see Fig. 2) where it is inserted in 
the wood should be roughened like fine saw teeth to grip 
better, and prevent slipping out. This can be accom- 
plished by hacking it with a chisel or sharp tail-end of a 




Fig. I « 

Fig. 2 
Fitting Raised Frets into Banjo Arm. 



care, however, must be taken that the metal is well 
stirred up, as lead has a tendency to settle out. The 
lead being uniformly mixed, the castings will be found 
to turn very much freer and will take a good finish. 
If a strong metal is wanted, a little iron may be added, 
but this win make the castings much harder and more 
difficult to work up. The crucible of metal must not 
be allowed to remain long after melting in the furnace, 
for not only will there be a considerable loss owing to 
the zinc burning away, but the metal will also have a 
tendency to become somewhat rotten owing to burning 
or overheating. The aluminium can be melted in the 
same furnace, but the heat necessary will only be 
cherry red, dark in colour. The metal will not stick 
to the pot, and when melted will still have its metallic 
colour, silver-looking in appearance ; In fact, if the 
metal did not move in the crucible, one might conclude 
it was still unmolten. This is the really difficult thing 
in aluminium casting, since if the metal Is got only a 
little hotter than is necessary it is liable to be spoilt 
by becomlug porous or spongy. The method of pouring 
aluminium is the same as for brass. If the aluminium 
Is required to be slightly hard and more durable, add 
to it about 6 per cent, of copper. To do this, an alloy 
of equal parts of copper and aluminium Is made, and 
then the right weight oj? this alloy is added to the 
molten aluminium. 

Air-gun Case.— To make a strt^ng wooden case tor an 
air-gun, place the gun on a board, and measure the 
length and breadth required, in this case 2ft. i)in. by 
4i in. Then at the stock place blocks of wood, one block 
at each side, tt> get the depth, and allow i in. extra. The 
depth can easily be seen by resting a lath on the blocks. 
The case may be made from i-iu. stuff planed to Jin. 
Having found the thickness of the bottom, cut two endb, 
and nail them to the bottom. The ends are M in. by 
2Hn., and the sides 2ft. 9f in. by2Jin. A lid covers the 
whole, and has J-in. fillets nailed on the ends to keep 
it from twisting. A pair of IJ-ln. brass butts, and two 
side hooks and eyes to fasten, with a brass handle, will 
complete the case as far as holding the gun is concerned. 
But to keep the gun from shifting inside, a piece A (see 
the Illustration) of 1-ln. stuff is put flush with the top 




Air-gun Case. 



hammer, the wire meantime resting in a groove along 
a piece of hard wood. The wires should be cut off a 
trifle longer than required, the ends 'being trimmed off 
and the top edges slightly rounded after they have been 
fixed in position ; run thin hot glue into the channels 
first. 

SmaU Castings in Brass and Aluminium.- 

The general methods of making small castings in 
brass and aluminium are substantially the same. To 
melt the metal, a furnace vrill be required. This may be 
of any size, according to the weight of each melt. The 
average melt or heat in brasstounding is from 55 lb. to 
601b. This in aluminium would only weigh from 18 lb. to 
20Ib., since aluminium is roughly only one-third the 
weight of brass. A furnace to melt the above quantity 
of metal should be II in. square in section, having a 
depth from draught hole to fire-bars of about 24 in. This 
will give ample depth of fire and sufficient distance from 
the top of the crucible to the draught hole for good 
working. The crucibles or pots should preferably be of 
plumbago. - Although the first cost of plumbago is 
rather dear, it will prove cheaper in the end, since 
upwards of forty heats may be obtained from a single 
pot, which will average about lid. per heat of 601b. 
•Clay pots may be used, but are not so satisfactory, while 
for aluminium, plumbago is next to indispensable owing 
to the aluminium absorbing silicon from the clay during 
melting. The moulds in ordinary brasstounding are 
made from sand or loam ; this is either green sand or 
dry. A suitable sand is ordinary red sandstone. For 
aluminium the same procedure is followed, excei)t that 
larger gates are allowed owing to the greater shrinkage 
of the metal when cooling. The usual alloy for brass 
castings known as yellow metal is 601b. of copper to 
401b. of zinc. This la never made from all new metal, 
as metal that has been previously melted gives a better 
result than virgin metal The general plan is to use a 
quantity of new metal, say to a quarter heat, that is, 
lolb. of copper and 121b. of zinc, to cover the loss of 
zinc during melting, the balance of the heat, to say 
<01b., being made up of scrap metal (brass), the neies- 
sary weight being 331b. It is a good plan to add Jib. 
to I lb. of lead to the melted brass when pouring ; great 



over the stock, and two boxes B without bottoms are 
made, the barrel of the gun going between them. A 
block, with a circular recess cut out to take a box of 
slugs, is fitted at C. The boxes B are to be naUed to the 
bottom, and will hold the darts, extractors, a file to true 
up damaged darts, and a few leather washers. A piece 
of wood D, 48in. by Jin. by fin., pivoted at the end of 
one box by a screw to go across tb the other side into a 
shallow slot, would prevent the barrel moving, and 
would also keep the lids of the boxes shut. 

Carburetters for Cycle Petrol Motors.— The car- 
buretter employed with a cycle motor is lor generatlug 
the gas from the petrol just before it enters the cylinder 
of the engine. Carburetters are of various types— spray, 
wick, surface, and combination spray and inlet valve in 
one. The spray, the most general and popular form, is 
a small metal casing having two compartments, one of 
which is fitted with a needle valve operated by a float 
which regulates the flow of petrol from the tank ; the 
other compartment is the mixing chamber, into which 
the petrol is drawn in the form of a spray by the vacuum 
caused by the induction stroke of the piston. This spray 
of petrol, mixing with a suitable quantity of air admitted 
at the same time into the mixing chamber, forms the 
gas, to which then is added, as a rule, a supplemental 
quantity of air, and the explosive mixture then passes 
to the motor, and is exploded at the correct time. 
The wick form of carburetter is a ver.y simple affair, 
consisting of a metal tank containing the petrol 
into which a wick is inserted, the wick supplying the 
necessary petrol vapour to the mixing chamber. This 
form of carburetter is not much used. The surface form 
of carburettor is a suitable metal petrol tank having a 
perforated air tube inserted so that the perforations are 
below the level of the petrol surface. The air let in 
through the upper end of this tube bubbles up through 
the petrol, thus mixing with the vapour and producing 
the gas. This form was much in use till recently, but 
is being superseded rapidly by the spray. The com- 
bination is perhaps the most simple of all, and is merely 
a small chamber immediately connected with the Inlet 
valve, into which the petrol is sprayed and mixed with 
air. 
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Refined Medicinal Cod-Ilver Oil.— Pure codiliver oil 
used for medicinal purposes is made from perfectly fresh 
cod livers as soon as possible after they have been 
removed from the flsh. The livers are at once placed in 
steam-heated pans, and the oil which Is removed by the 
heat is drawn off as quickly as possible. By this means 
the decomposition products due to putrefaction or to 
overheating which were at one time present in cod-liver 
oil are now not formed, and a pure, almost white and not 
unpleasant oil is the result. Keflning by ice is carried 
out by allowing the oil to stand in tanks in a cold room 
until the solid (at or stearin and suspended impurities 
settle out, when the clear oil is decanted. 

Contractor's Cart.— Pig. 1 shows a useful pattern of 
contractor's cart on springs to carry from 10 cwt. to 12 owt. 
The width over the- bottom sides may be3ft. 41n., the 
length on the floor inside 3ft. 10 in., and the total length 
of xhe top rave 5 ft. The raves may be of IJ-in. by IJ-in. 
stuff, the bottom sides Sin. by 2Sln.,the hind bar SJ in. 
by 3 in., and the standards IJin. by 11 in. The shafts 
should be 3 in. squai-e at the root, tapering to 'M in. rdeep 
by 2in. at the'ooint. The total length of the shafts 




should be putvpn the tubes, as close to the joint as 
possible, and the' borax should be used ver.v sparingly. 
Mix the blacklead with water; when mixed with oil it 
spreads into the joint. The bracket tubes should be 
brazed in first, as these are the main tubes. , When this 
is done, the top and head tube can be brazed without 
fear of any part moving. Heat the lugs only i the tube 
need not get hot farther than i in. from the top of the lug. 
If pure lump borax is used, it must be burnt off. Powder 
it as small as possible, and put it on a piece of sheet iron ; 
then' blow under the iron with the blowpipe until the 
borax stops bubbling up. when it is fit for use. Although 
borax rnay be employed for welding iron, it is of very 
little use for preventing steel burning, and should not 
be put on the tubes more than can be avoided. 

Supporting Kecess Curtains.- In most house- 
holds things accumulate that require putting out of 
-sight, but at the same time there is no spare 
cupboard or drawer room. When this is the case, 
a good plan is to fix shelves in recesses of bedrooms 
or along short walls, and have curtains in front 







FIG. 2 FIG. 3 

Supporting Recess Curtains. 



should be about 8ft., the distance from the tip to the 
cross bar being about 6ft. 6 in., and the width at the 
collar 2 ft. The wheels should be about 4 ft. 6 in. in 
diameter over the tyres, with raves about 11 in. by lOin. ; 
the spokes should be 24 in. by li in., the felloes 2iln. deep 
by 2fin. widCj and the tyres 2in. by fin. The springs 
may be 3 ft. 6 in. long with a sweep of 4 in., and have six 
i)lates of 2J-in. by ^-in. steel. Two-inch Drabble axle arms 
may be Used, let into an oak axle bed 4 in. square. Suit- 
able scroll irons may be obtained with the springs it the 
load the vehicle is expected to carry be stated. Pig. 2 
shows a side elevation, and Pig. 3 a plan of a suitable 
screw brake for the cart. A small brake wheel A is con- 
nected to the front standard by a bracket B. A Jin. 
screw is keyed to the wheel and works In a wing nut C, 
and this is connected by a pull rod D to a lever E, which 
is welded to a rooking shaft passing across the vehicle 
underneath the bottom sides. Levers G are welded at 
both ends of the rocking shaft as shown, and the brake 
blocks H are connected to this by means of a plate and 
coach screws, or by otber suitable methods. The centres 
of the blocks must coincide with the centres of the tyres, 
and the shaft is secured to the under side of the bottom 
sides by brackets I. 

Brazing Cycle Tabes.— It is sometimes advised to 
punch the peg holes In a cycle tube. Now this is 
next to impossible witn a butted tube, and, if ac- 
complished, would dent the tube. It a liner is 
used the same would happen. Drill the hjles if 
necessary, making one hole at each side. B:acii.<!ad 



of the • shelves, the curtains being hung on a rod, 
and the rod' supported by wood blocks whicii are fixed 
to the ceiling (see Pig. 1). It is someiyhat difficult if, 
when fixing the supports to ceilings, , the joists are not 
in favourable positions, but the supports may be 
screwed to plastering laths. Pig. I shows the curtain 
reaching to the ceiling, aind the length of the curtain 
is regulated according to the position of the bottom 
shelf, the curtain hanging 1 in. or so below the shelf. 
A hem (sufBoiently wide to, take the rod) is formed on 
the top edge of the curtain. This does not draw in 
the usual way with rings ; ^vhen anything is required 
from the shelves the curtain ib lifted up or aside. 
The block A (Pigs. 2, 3, and 4) is held by the screw r, 
which is driven into the plaster lath E through the 
plaster D. In fixing the block to the ceiling, a sharp- 

fointed gimlet must be used to bore a hole in the lath, 
f ranch pressure be applied, the lath will lift ; therefoi-e 
care is required in making the hole. The blocks may 
be about 2s in. long, 2 in. deep.^nd li in. thick.. Window- 
blind laths are usually about 1 in. by f in., and may bs 
used for the curtain rod B (Pigs. 2 a:hd 3). The top edge 
of the rod, when resting on the screw (Pigs. 2, 3, and 4), 
should be about! in. from the ceiling. If the curtains 
are about h ft. wide, two blocks fixed about 6 in. from 
each end of the recess will be required. When finished^ 
the rod with curtain is simply lifted on the screw C ; and 
as the! curtain completely hides the blocks, no particular 
finish is required for the latter. Suitable materials f oi 
curtains are cotton damask, muslin, and very thin 
cretonne. 
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Altering Colour of Mailcart Hood —American 
leather cloth, being a waterpi-oof material, cannot be 
dyed. But a brown colour can be altered to blue by using 
a dressing, such as a varnish stain or enamel. The 
following will be. found suitable. Dissolve in a water 
bath 1 oz. of powdered borax and 3 oz. of orange shellac, 
then add i oz. of indigo blue and, when warm, i oz. of 
glycerine. Give two coats with a swab of soft rags or 
sponge. Or dissolve } lb. of gum arable and S oz. of glue 
In li pt. of water, add i oz. of brown sugar and 4 oz. of 
indigo blue, and apply warm. The indigo can be bought 
at the druggist's, and costs about 6d. an ounce. The 
leather can be glazed with equal quantities of well- 
beaten white of egg and good gum. Experiment with 
the dressing on a waste piece of leather before applying 
it to the mailcart. 

Improved Stud-blocte.— ThR stud-block shown In 
Figs. 1 and 2 is no more difficult to make than is 
the usuil kind. The new feature in its construc- 
tion is the substitution of the left-handed set-screw 
A in place of the ordinary right-handed one. The 
advantage of this new design is that, to release the 
Btud-block, it is only necessary to turn this set-screw 
in a right-hand direction, teudiug to secure the stud 
still fun her, thus rendering it linneiessiry to hold the 
block with a spanner to prevent the stud loosening. 
The end of the spanner used for the block can be a &t 
for the set-screw, as shown in Fig. 3, or it may be made 
Into a tommy-bar {Fig. 4) at the end, fitting a hole in the 




Fig. I 



Fig. 2 
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Fig. 4 

Improved Stud-block. 

fiet-screw. To make the stud-block, cut off a length of 
hexagonal wrought iron or steel bar, hold it in a three- 
jaw chuck, and drill a hole the tapping size of the stud 
to be operated on, and extending about hall- way through. 
Then continue the hole right through, the drill this 
time being the tapping size for the set-screw. Now 
thread the piece with a tap the size of the stud at one 
end, and with a left-hand tap at the other end to take 
the set-sci ew. This set-screw had better be threaded in 
a screw-cutting lathe. Fit up this screw with a hexagonal 
head, or a cylindrical head with tommy holes. In use, 
this stud-block is screwed down on the stud in the 
usual manner; then, when the stud is tight, simply 
screw the set-screw in a right-hand direction, and the 
block becomes released. 

Common Yellow Soap.— In making common yellow 
soap, there will be required the following materials. 
Tallow and cotton-seed oil (equal parts) about 55 pt. , resin 
16 pt., and caustic soda 11 pt. to 12 pt. These ingredients 
are saponified in the usual way, a soda lye being made by 
dissolving the soda in water to form a solution with a 
specific gravity of 1'075 or 15° Tw. Silicate of soda is 
mixed with the soap in a mixing or " orutching " vat at 
a temperature of 16U°F. : the temperature is allowed to 
fall to 150° F., and the soap is then run into the moulds. 
The quantity of silicate of soda used will depend on the 
kind of soap required; from 101b. to 601b., or even an 
equal weight of the soap can be added. The strength of 
the silicate solution is about 115 specific gravity or 
90' Tw. 

Fixing Brass Stair Treads on Stone Steps.— 

Here are instructions on making and fixing a brass 
stair tread with rounded nosing on a square stone door 
step. The brass must be first " planished," that is 



hammered all over with a steel hammer having a large 
face ; this stilfens and hardens the brass, and also takes 
out arty Irregularities, such as sinkings or twists. The 
side of the nosing must then be clamped on the bench, 
and bent round a rod to the shape required. It is now 
gone over with a flat -file till the surface is smooth, and . 
then polished with a fioat, using fiour emery, finally 
finishing off with crocus powdei-. This work can only 
be successfully accomplished by a whitesmith who pos- 
sesses the necessary tools and appliances. The proper 
method of fixing the brass is to drill and countersink 
holes in it, mark their exact position on the stone step, 
and cut dovetail holes about lin. deep and Jin. wide. 
Place the brass screws in the holes, and run them with 
lead: now take out the screws by unscrewing in the 
usual way, fix the brass nosing in position, and screw 
into place. 

Hanging Bookshelves.— The accompanying sketch 
gives a design for a set of light hanging bookshelves 
which can be made from 4-ln. whitewood, of which seven 
pieces are required. The top piece A and a bottom piece 




Making Hanging 
Bookshelves. 



project lin. beyond the shelves, keeping the books from 
the wall, and leaving an air space at the back. The 
appliance is hung on two brass -headed nails, or by 
means of small brass plates, and is stained walnut, and 
varnished. 

Testing Wheatmeal Bread If carbonate of soda and 

sulphate of copper are suspected to be present, they are 
best tested for in the ash. Burn some of the bread in an 
open porcelain dish over a Bunsen burner, extract the 
residue with hot water, and evaporate the solution to 
dryness, then add dilute hydrochloric acid; if the 
residue effervesces, hold over the dish a glass rod 
having a drop of lime water on it; 11 the lime water is 
rendered turbid, the gas evolved is carbonic acid, and 
carbonate of soda is most probably present. To test lor 
sulphate of copper, burn another portion of the bread, 
add water and two or three drops of dilute hydrochloric 
acid to the residue, then place a bright needle in the 
liquid. If copper sulphate is present, the needle will be 
covered with copper in a short time. In bread baking 
yeast is usually employed for raising the bread, and no 
chemicals aroused; but if baking powder is employed, 
then the bread will contain the tartrates of soda and 
potash, and on burning these will be converted into 
carbonates. Baking powder consists of bicarbonate of 
soda, cream of tartar or tartaric acid, and ground rice. 
Carbonate of soda alone is only used in special cases, 
as in "soda" scones. Sulphate of copper is never put 
into bread. 
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Recovering Perambulator Hood. — Perambulator 
and mallcart hoods are covered in all kinds ot materials. 
However, American covered leather is mostly used ; and 
this is now manutacured in beautiful colour shades, 
is waterproof, and can be bought up to 2 yd. wide. Its 
chief defect is that the enamel surface is susceptible 
to scratches and cracks, which cannot possibly be 
] eraoved. A stout variety specially suitable for hoods is 
known as " American duck." Common roan skins are 
used in better-class perambulators, and wear well, being 
supple.and keeping a good appearance. Colouredsatins, 
sateens, and even silks are employed on some of the 
lighter-class mailcarts, but are not suitable for damp or 
wet weather. A hood cover generally consists of four 
separate pieces, namely, back, two sides, and top, which 
are joined together with welted seams j these pieces are 
cut from carefully measured templates. For re-covering, 
the best plan would be to take on the old hood covering, 
Mp the seams, and cut the new material to pattern, due 
allowance being made for reams. The cover is tacked to 
the body border and to the front hoopsticks, the tack 
heads being hidden by a coloured gimp or leather 
banding. 

Converting Finvice to Fiddle Drill.— In Fig. 1 A 
represents a fine bradawl, B a pinvice (or pin tongs) 
having a hollow jGluted shank over which has been 
forced a common white-wood bobbin C, on which 
ordinary sewing thread has been wound. A small plug B 
ot hard brass or steel fits tightly into the slot in B 
shown at the side of. the bobbin; In D a small hole is 
bored, as shown, to a depth of i in. The bradawl blade, 
after being filed to a point, passes into the open end of B 
and comes in contact with the plug D, so that B may 
turn freely on the point of the bradawl blade. A metal 
cap E may be fitted into the end of B to prevent splitting. 




130 gr. of glycln,, and heat to boiling point, then add 
gradually li oz. of carbonate of potash. For use, dilute 
the stock solution with ten times its bulk of water. 
Always well shake the stock solution before measuring, 

Infusorial Earth.— Infusorial earth is a light friable 
earth found in various places, especially in Kiohmond, 
U.S.A., in Tripoli, and in Norway and Sweden ; It is also 
found in peat bogs in Ireland and Scotland. Infusorial 
earth is formed largely of the siliceous skeletons of very 
minute water organisms. The infusorial earth from 
Tripoli is called tripoli powder, and is used for polishing 
purposes; the deposits in the United States are also 
used for polishing purposes, and are called silica. The 
deposits m Norway and Sweden are called kleselguhr, 
and sometimes berg mahl, which means mountain meal. 
Kleselguhr is the best known infusorial earth ; it is used 
for the preparation of non-conducting coatings on steam 
boilers and steam pipes, and for refrigerating plant j 
also as an absorbent for nitroglycei'ine, the product 
being dynamite. 

Fixing Candle Sconces to Fretwork Front of 

Piano.— Old-fashioned piano fronts with fretwork may 
have the frets the whole length or divided into three 
compartments. The silk or other material behind these 
frets is generally on a separate frame of thin wood. 
These frames may be simply formed of four strijys ot 
wood, in some cases one or two extra struts being let in. 
Where the top-door frame of a piano has no intervening 
bars, or the silking frame has no struts on which candle 
sconces may be screwed, in order to bring the lights 
nearer the music desk than is possible when sconces, 
are put on each end of the top door, take the door out, 
place it face downwards, and fix two strips of wood A 
(see sketch), Mn. thick and 2iin. wide, their exact 
positions being determined by the distance Hie sconce 
must be fixed frpm each end, or by the location of a 
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The bow (Fig. 2) consists ot three umbrella ribs 
bound together by means of fine wire bands V. The 
bow string 6 is attacbed to the ends of the bow by means 
of the end loops formed by twisting together the loose 
ends of pieces ot wire and passing these through the 
boles in the ends of the ribs. Motion is impai'ted to the 
drill bypassing the bow string twice round the bobbin, 
and drawing the bow horizontally backwards and for- 
wards as in violin playing. 

Fire Risks -witli Acetylene and Calcium Carbide. 

—Carbide of calcium has given no trouble whatever 
when in contact with any element, excepting water. 
With water it decomposes rapidly, producing acetylene 
and a residue of slaked lime with excess of water. 
Carbide can be subjected to fire heat with perfect 
safety. It is, however, so susceptible to moisture that 
it must be kept in air-tight receptacles, but even if 
allowed to get moist the carbide is not dangerous ; it is 
only the gas (acetylene) that is given off that can cause 
trouble when out of its proper place. Acetylene is no 
more dangerous than coal gas, but unburned gas must 
not be allowed to escape into or collect in places where a 
niiked light is taken. There is no evidence that acety- 
lene is explosive when in contact with anything that is 
below a bright red heat. The only metal that has to be 
avoided is copper. Undesirable compounds have been 
formed when acetylene and copper were long in contact, 
and although this is not always the case, it is the rule 
not to use copper. The alloys of copper, brass, and gun- 
metal may be safely used. 

Glycln Developer for Pbotographlc Negatives. 

— (ilyein is a developer that is slow and weak in 
action, and quite unsuitable for studio exposure. The 
chief recommendation of glycin is that it may be left to 
work automatically— that is, it may be employed for 
stand development when the nlate can be left for a 
long time un attended. Though to a professional worker 
glycln is not of great interest, it produces good work. 
Good work can be done, in fact, with any developer ; suc- 
cess is more dependent on experience than on apartioular 
developer. The formula given below will be suitable for 
portraiture. First make up a stock solution by dissolv- 
ing a50 gr. vl sodium sulphite in 2 oz. of hot water, add 



portion of the fret design that will let the'baqk socket 
of the sconce bed firmly against it. If the strips A are 
found to be too thick when the door is replaced in 
position, so that the hammer head strikes against them, 
they may be hollowed out at the point ot contact tUl 
freedom is assured. If, however, the damper wires come 
into contact with these strips, put in thinner strips, not 
halved, but cut just the length to fit tightly, and secure 
them in position by 1-in. fine nails or panel pins, as 
shown at B, taking care in so doing that the strips do 
not force forwards and break the frets. It there is no 
silking frame, the frets will not be broken. 

, White Enamel Turning Yellow.— This is due to the 
zinc oxide in its composition turning yellow on exposure 
to the air. The varnish used in the preparation of the 
enamel also has a tendency to turn yellow. To prevent 
this, thoroughly mix into the enamel a very small 
quantity ot finely ground ultramarine blue mixed to a 
thin consistency with turpentine. This will counteract 
the yellowish effect, which appears with age, and if not 
added to excess will dry out a good white. 

Repainting Clock Dials.— In repainting clock dials 
the figures and minute marks can be . traced on 
tracing paper, before the dial is cleaned off, and trans- 
ferred to the new white painted surface by laying a 
sheet of black carbon transfer paper between the tracing 
paper and the dial. The ordinary black and white 
enamels sold in small tins for decorative purposes will 
do very well as paint. 

Fixing Tiles in Range Openings. —The only 
really satisfactory method of fixing ornamental tiles in 
range openings is to nip a little piece off the corners of 
each tile, and then, as they are put up, cement in a 
brass-headed nail (with the nail split or bent) where the 
corners of four tiles come together. Ordinary cement ia 
then used, the backing being well made and wetted, and 
the tiles soaked in the usual way. Plain iron covings 
with the tiles secured by corner screws is the only per- 
fectly successful way of tiling round range openings. 
In every case there should be a 7-in. or 8-in. ii'on 
skirting round the hot plate to prevent the tiles being 
struck by saucepans, etc. 
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Testing dualities of Bricks.— The most important 
properties of a brick are its strength and its resistance 
to atmospheric weathering. The strength of a brick is 
determined by compression in an hydraulic press ; the 
pressure applied per square inch is calculated by diTidio g 
the total pressure required to fracture the brick by the 
area of the face of the brick. A, good brick will with- 
stand a pressure of 2 to 3 tons per square inch without 
fracturing. A test of the weathering properties of a 
brick may be measured by determining the amount of 
water the brick will absorb. In order to carry out this 
test, place the brick for one day in an oven which is kept 
at a temperature of 100° C. ; then take the brick out, 
weigh it, and place it in a bucket of water. The brick is 
left in the water for twenty-four hours, then removed, 
wiped with clean cloths, and again weighed ; the gain 
in weight shows the quantity of water absorbed by 
the brick. A brick, therefore, that absorbs a consider- 
able quantity of water possesses very poor weathering 
qualities. 

Hot-water Apparatus for Long Ranges of Wash- 
basins.— The accompanying illustrations show a method 
of supplying long ranges of wash-basins with hot 
water. Jf'ig. 1 shows an independent boiler and tank, 
and Fig. 2 shows the piping to the basins. The boiler 
should be a No. 5 or No. 7 dome-top (or the equivalent in 
any other pattern). A No. 5 boiler will heat the water 
in about two hours and a half, while the No. 7 boiler will 




Fig.. 2. 

Hot-water Apparatus for Long Ranges of Wash- 
basins. 

do the work in about one hour and a haJf . If preferred, 
the boiler can be di-spensed with, and the contents of 
the tank heated by steam, either free steam or a coil 
being employed. The piping to the basins is arranged 
on the supposition that one3-in. pi^e runs aJongbeneath 
each range ; from these pipes vertical li-in. branches are 
taken, four branches to each range. The pipes again 
branch horizontally right and left, while these sub- 
branches again branch and terminate with ^-in. taps. 
The complete detail is shown in the top right corner of 
Fig. 2. 

Printing on Copper from Photographic Nega- 
tive.— Prepared bitumen is powdered and dissolved in 
benzole (which must be quite free from ether) to a con- 
sistency resembling ordinary thin collodion (that is, the 
solution must flow freely) j to each 200 parts of the solu- 
tion is added 3 parts of Venice turpentine. Thoroughly 
polished copper plates are coated with this solution ; 
the nlm must be extremely thin. The plates require 
about twelve hours to harden. Before placing in the 
frame the plates should be dusted over with French 
chalk in order to prevent the possibility of sticking. 
The exposure varies, of course, with the transparency of 
the lines and the strength of the light. The lines should 
be as clear and free from deposit as possible, with an 
exceedingly dense background. Perhaps half an hour 
in bright sunshine may sufBce. Develop with equal 
parts of benzole and turps. Add the benzole very spar- 
ingly, as too much will dissolve both the soluble and the 
"insoluble" parts. "When the soluble parts have been 
removed, the plates are placed in a dish (a size larger 
than the plate) and etched with nitric acid baths of 
varying strengths, beginning with weak solutions and 
gradually increasing. The first baths should not be so 
strong as to cover immediately with bubbles a piece of 



zinc placed in the bath ; if this happens, the bath should 
be diluted. A bath may be allowed to act for some time, 
and then be succeeded by a bath about three times aa- 
strong until the etching is deep enough to form a de- 
cided roughness. Only experience can teach how far tO' 
etch. The better plan is to proceed slowly with weak 
baths rather than to use a few strong baths. When 
etched the plate is cleaned with turpentine and polished 
with sawdust. Several etchings are employed for fine- 
work. The back of the plate is coated with a protective 
varnish. The process is much too lengthy to explain in 
detail. Such work is done commercially at a very low 
rate, and much more cheaply than an amateur could 
hope to do the work, which, too, is unsuitable for* 
amateurs. 

Plant Stand or Pedestal.— For the plant stand' 
shown by Fig. 1, the central pillar A is simply a length 
of 9 in. cut oft an old newel from a staircase. Its 
diameter may be 34 in., and no preparation is needed 
beyond cutting the ends straight and smooth across. 
The top B (Figs. 1 and 2) is formed of teak, i in. 
thick when planed, and is 8 in. by 6i in. wide. The half 
circles were cut out with a turning saw, and finished 
with rasp and glasspaper. Two screws attach the top to 
the pedestal, and prevent the top turning round. The- 




FIG. 2 
Plant Stand or Pedestal. 

base is formed of li-in. deal, the ends and sides being- 
hollowed out with chisel and gouge, and finished with 
a half-round rasp and sandpaper rolled round ~a tool 
handle. The base is in two sections, the upper one 
(Fig. 1) measuring 3J in. by 64 in. at the top surface, 
and tapering out to 4i in. by 6i in. at the bottom. The- 
lower section D measures 6i in. by 8 in. at the top, and 
tapers out to 7i in. by 9 in. at the bottom. Four feet E, 
each 1 in. long, and cut from an ash faggot stake IJ in. 
in diameter, are afiixed to the bottom of the pedestal, 
one at each corner. The whole is held togetherby screws 
and given two coats of walnut-coloured varnish stain. 
All ends where the grain of the wood is exposed should 
be coated with size before applying the stain. 

Lime Concrete.— For making lime concrete, the com- 
position of which is to be 3 of sand, 5 of gravel, and 1 of 
lime, all the ingredients should be measured in a gauge- 
box, one box full of lime being mixed with three times 
that quantity of sand and five timea that quantity of 
gravel. The lime must be freshly burnt, and ground to 
a powder in a mill. The lime can be bought in this con- 
dition, put up in bags like Poitland cement. The usual 
method of making the concrete is to measure out on a 
mixing floor the sand, lime, and gravel, mix them b,v 
turning them over twice with shovels, and turn over 
once more while the water is being poured over the 
heap through a rose. The wet mass must be carried 
away at once and deposited in position while the lime is 
hot. Sometimes the lime and sand are first mixed into a 
mortar, the gravel then added, and the whole ground In' 
a mortar mill. 
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, Bemoving Paraffin Stain troth Mackintosli.— To 

remove a paraffin oil stain from a mackintosh, first 
make a dabber by placing a ball of cotton-wool inside a 
cloth and screwing it up, then apply benzoline to the 
dabber until it is' soaked, and with it go well over the 
stain ; afterwards, rub well with clean cloiTis and allow 
to dry. If the stain la not removed by the Hrst applica- 
tion, repeat the operation. 

Re-covering Piano Hammers.— Fiano hammer heads 
must be re-covered one by one, and great care is rectuh-ed. 
Thetelt is supplied in strips about 45 In. long. Sin. wide 
at the bass end and 2 in. at the treble, and graduating in 
thickness from i in. to iin. ; it is sold in various qualities. 
Before use, it must be skived into shape as shown in 
Fig. 2, then cut into segments about iin. wide, giving 
about eighty-flve or eighty-eight pieces as required. The 
hammer heads are generally I in. wide, and the extra 
width given to the felt segments allows for overlaps on 
each side, which must be trimmed off with a sharp knife 
after the glue is set. The action must be removed 
from the Instrument and laid across a table, hammers 
■ upwards. Then with a sharp Itnife cut through the old 
coverings where they strike the wires, taking care not 
to out the under-coverings or woodwork. The old felt 
ca.n then he readily pulled off. The new felt, which is out 
up, should be left on a board with the segments in 
sequence, and should be put on with freSh-made Scotch 
glue, the bevelledside being put on the hammerhead. In 
repairing shops spring clips are used to hold the felt till 
the glue has set, but as a makeshift very narrow tape or 
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Ee-covering Piano Hammers. 

thin twine may be used, as shown in Fig. 1 ; this illus- 
trates one end only of the feltseoured, which is the correct 
method, though it is not uncommon to secure both ends 
at the same time, as shown in Fig. 3. Owing to the 
limited space between the hammers for working and the 
liability of the tying material to become entangled, 
alternate hammers should be operated on, starting at 
the bass end, and by the time the treble end is reached 
some of the tapes may be removed for use on the other 
get. The felt should not be heavily coated with glue at 
the point forming the back of the striking part ; in fact, 
the less the glue at this point the better. The hammers 
at the treble end being smaller, have only a single lining 
between the felt and wood. If the felt is stretched 
fairly tight over the hammers it may have the effect of 
brightening the tone. 

Sizes of Pipes used in Steam and Hot- water Heat- 
ing.— No brief data on the sizes of pipes used in steam 
and hot-water work can be supplied. Text-books contain 
tables, but as each "system" of work requires different 
tables the whole would occupy considerable space. The 
two tables here given relating to the most commonly 
Adopted systems of work may be of service. TSo rules 
or formulae dealing with the distance of the radiation 
from the boiler have been laid down. The engineer 
uses his judgment in this matter ; and judgment can 
only he obtained by experience. Whenever a doubt 
exists, failure can be avoided by using pipe that is a 
size larger than the doubtful size. A vertical service of 
a, given length will work well with pipe of one, and 
sometimes two, sizes less than would be required for a 
horizontal service. Again, a horizontal service which 
has. say, 15 ft. of vertical pipe leading to it will probably 
work well with a less size of pipe than a horizontal 
service beneath or on the ground floor. Tables to meet 



all conditions might not be Impossible, but the con- 
struction of such tables is a greater task than any 
person has yet attempted, and even if done might not 
meet every case (perhaps not halt), as no two jobs are 
alike. 

, Table : Sizes of mains, one-pip^ system of hot-water heat- 
ing work, mains rumning horizontally. These are 
ininimwm sizes for normal d/istances. 

IJ in. will supply 80 ft. of radiating surface. 

Uin. „ 150 ft. 

2 in. „ 300 ft. 
2Hn. „ .500 ft. 

3 in. „ 800 ft. 

Taile: Sizes of mains, OTie-pipe low-pressure system of 
steam heating work, mains rumning horizontally. 
Minimum sizes for normal distances. 

li in. will supply 200 ft. of radiating surface. 

2 in. „ 400 ft. 

2* in. „ 650 ft. „ 

3' in. „ 900 ft. 

The mains and branches unless thickly covered count 
as radiating surface; even then the pipes lose some 
heat. 

Pigeon Trap for Shooting. — A pigeon trap for 
shooting purposes might be made as ^hown by the 
accompanying sketch. A is the opening of the trap, 
which IS closed by a sliding door B working in grooves 0. 
To the back of the door a lever D is connected by a pin. 
The centre of this lever is attached to the body of the 
trap by a wooden jaw E which acts as a fulcrum. The 
lower end of the lever at 3? is connected by a cord G to 
the releasing point, and the upper end is also connected 




Pigeon Trap for 
Shooting. 



to the same point by a cord H attached to the top of the 
lever by a small staple. When U is pulled, the lid slides 
back to the dotted line and the trap opens, and when G 
is pulled the reverse action takes place and the trap is 
closed. 

Reducing Flooring and Matcliing to 100 ft. Square. 

—A simple method of reducing the number of running 
feet of any width batten or board to a square of 100 ft. 
super, is to reduce the single foot of the board 
to inches and divide into the ■ number of inches 
contained in a square superficial of flooring, etc. For 
example i 144 in. to a square foot multiplied by 100 ft. in 
a square gives 14,400. Taking 7 in. as the width of floor- 
ing, 1ft. run contains 84 in. ; divide this into 14,400. 



84)l44O0(r 



600 
588 



120 

84 



■■ say 172 ft. run. 



Again, take 4i-in. matching: 1ft. of this contains 54 in., 
and, divided as before, gives 266 ft. The average width of 
a 7-in. hoard is 6f in. ; iin. must therefore be allowed for 
the deficiency in width and waste in cutting. The 
appended table will be found useful : 

RUNNING FEET CONTAINED IN. A SQUAEE. 



In. 


Ft. run. 


In. 


Ft. run 


12 


100 


6i 


185 


11 


109 


6 


200 


10 


120 


5i 


218 


9 


131 


5 


210 


8 


160 


4i 


267 


Vi . 


160 


4 


300 


7 . 


172 
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White Paint for Canoe Yawl.— Pure zino white or 
lithopone has teen proved to be best suited for any 
kind of sea craft, as it resists tlie actlun of the salt 
^ater much better than ivhite-lead paints. The zino 
white or lithopone should be ground to a paste paint 
with pale boiled linseed oil, and thinned down to the 
requii-ed consistency with colourless oopal varnish and a 
little turpentine. If required, the worlc may be primed 
with white.lead paint and finished with zino white. A 
finer finish may be given, and the worlc rendered even 
more durable, by applying over the above two coats of 
hard colourless copal varnish. This method will give a 
clear enamellilie surface that will not be affected by 
salt water. 

Bonbon Crackers.— In making crackers for bonbons 
the following method may be adopted. Two strips of thin 
cardboard about i in. long and i in. wide are cut. For a 
distance of about Mn.at one end of each strip a little 
glue is applied, and when this becomes tacky a few grains 
of coarse sand are sprinkled on it. Wlien th^ glue is 
properly set, a very small piece of fulminate of silver or 
of mercury is placed on the sand on one of the strips: 
the other strip is reversed, and the end having the sand 
on it is laid on the first strip, the fulminate being 
between the two layers of sand, then a strip of tissue 
paper is pasted round the two ends, thus binding them 
together. When the two ends are pulled, the friction of 
the two layers of sand explodes the fulminate. 

Hot Cupboard for Cooked Foods. —An apparatus 
similar to the sketch will be suitable for keeping cooked 
food hot. It consists of a large tin tank with the 
various receptacles or vessels fixed so that, their lower 
parts rest in hot water. Two small blue-flame gas 



Hot Cup)) card for Cooked Foods. 

rings will furnish the heat. This plan gives a supply 
of hot water, but otherwise the water might be confined 
to a small well, which, with one gas ring, would give 
sufBcient steam to fill the spaces around the vessels 
and keep them hot. 

Cellqlold Blanufacture.— In manufacturing celluloid, 
known also as parkesine and xylonite, there are two 
stages ; (1) the produc ion of the so-called pyroxyline ; 
(2) the treatment of this composition with solvents in 
order to make it plastic, and to give other desired 
qualities. A quantity of cellulose or woody fibre, iujih 
as disintegrated cotton waste, paper, etc., is treated in a 
" converter " with a mixture of one part of nitric acid 
and from four to five parts of sulphuric acid, mixed In a 
separate earthenware jar and kept as cool as possible. 
This mixture is pumped into the converter, and the 
fibrous matter is placed in a hopper above the converter, 
and gradually fed into the acid. This occupies from ten 
to twenty minutes, and the substances are converted 
into nltro-cellulpse. This then falls through an opening 
in the bottom of the converter, and is caught In a box 
with a false perforated bottom made of wire gauze, 
placed about six inches from the real bottom. On this 
the wet mass remains for one hour to allow the acids to 
drain away, the material being then placed in a 
cylinder, and the excess of acid squeezed out by 
hydraulic pressure. The result is a hard cylinder of 
pyroxyline, continuing from five to twenty per cent. 
of acid mixture, in which state it is stored for future 
use. It is then ground up to dxist (in a disintegrator) , 
which falls into a tank of water to clear the mass of 
acid. It is then again pressed in a cylinder, and broken 
up as before. This is now dissolved with wood naptha— 
1 gal. to from 2 lb. to 6 lb. of fused chloride : the more 
of the latter within these limits the stronger the solvent 
wlU be- The first three quarts of the distillation are 
taken for use ; the remainder is caught in a separate 
vessel so long as any spirit comes over; behind m the 
still is the chloride of lime dissolved in water and 
containing some tarry matter. It is now put Into an 
open vessel, heated from beneath to evaporate the 
water and fuse the chloride of lime for future use. This 
is applied to iihe pyroxyline in such proportions as to 
make a pasty mass ; but if used alone, the resulting 
celluloid would soon become hard and brittle. To avoid 
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this, a certain quantity of oil is added to the mass and 
kneaded in a mixing machine, the proportion of oil 
varying with the desired degree of toughness. To make 
it resemble Ivory, the celluloid is made without any 
colouring matter, and kept as clean as possible ; wh^n in 
a dough-like state it is rolled into sheets ^ in. in thick- 
ness. Meantime, another celluloid is prepared con- 
taining carbonate ot strontla or strontium (an earth 
with a metallic base) in the proportion ot 1 part tc 
about 200 parts of pyroxyline, which l-i also rolled into 
sheets, placed one over another, and re-rolled to ilx 
them together. A good plan is to lay a transparent 
sheet on top of an opaque one and roll together, then 
take the roll, twist it, and pass through heated rollers 
and roll to a slab for cutting into strips or into blocks 
for turning. This material can be turned, carved, en- 
graved, and moulded ; the drawbacks are that it is very- 
inflammable, and, unless particularly well seasoned, 
shrinks It keeps Its colour, and can be cleaned with 
soap and water. It may be used for all purposes for 
which ivory is used, and is of course much cheaper. 
There are also other processes. 

Shortening Inner Tubes of Cycle Tyr^s. 
—For shortening the inner tubes of cycle tyres so that 
they can be used on smaller rime, the inner tubes 
should be placed on the cycle rim they are refquired 
to fit, and a piece cut out where the tube is joined, 
leaving 2 in. to overlap. The inside of one end and 
the outside of the other must be cleaned with benzo- 
line. To rejoin the air tube, turn one end Inside out 
as at A in the diagram, and push a piece of broom 
handle B, or anything round? and ot suitable size, 
inside the piece turned back as shown. The other end 




Shortening Inner Tubes of Cycle Tyres. 

C is drawn over the air tube to within 2 in. of the end 
A, as shown by the dotted line. After the ends have 
been cleaned with benzoline, coat with the solution, 
and turn the end A back over the end C. Allow to 
dr.y, draw out the mandril, pull the air tube out 
straight, and the joint is complete. When putting 
the two ends on the mandril, care must be taken that 
the tube is not twisted. 

Materials for Watch Jobbing.- Below is a list of 
materials required by a jobbing watchmaker who wishe< 
to do his own turning, jewelling, etc., and who is some 
distance from a trade supply house. Watch glasses, 
lunettes in quarters, 4 to 2i, crystals in eighths, 3 to 21, 
hunters in eighths, 2 to 22, in heights of 6 to 8. Main- 
springs, from 1mm. to imm. in width, sized according to 
the gauge in use, and in assorted strengths. , Keys 1 to 10, 
one gross of loose endstones, one gross of set endstones, 
one gross of set jewel holes and one gross of unset 
jewel holes, two dozen Geneva set-squares, three dozen 
small clicks, three dozen side clicks, three dozen steel 
Geneva ratchets, three dozen brass English ratchets, and 
half a gross ot flatted garnet pins for rollers. Also some 
bouchons, rough balance staffs, rough hairspring studs 
and cylinders, one gross of Geneva hairsprings, cards ot 
assorted English and Geneva hands (one dozen pairs on 
a card), plenty; of unflnished screws, and it possible a box 
of Progress finished screws. For clocks, some mainsprings, 
gut lines, unfinished screws, hands, keys, drum clock 
winders, set hand buttons, feet, etc., will be required. 
Most other things can be made in an emergency, and 
the above would do very well for a small stock. 

Ivory White Paint.— To make ivory white paint of 
a flat or eggshell finish, beat well together in a paste 
form 14 lb. of genuine white-lead and 1 lb. ot patent 
driers, then add about i oz. of yellow ochre and i oz. 
of Venetian red, both paste paints. Stir the paste 
thoroughly until the colour is intimately mixed, and If 
of the required shade, thin the paint down wivh2part8 
of turpentine and 1 part of boiled oil. It the colour is 
not deep enough, add paste paint in the above pro- 
portions. For a glossy paint, use the same proportions 
ot paint, and thin down to the required consistency with 
3 parts of boiled oil, 1 part of varnish, and 1 part of 
turpentine. 
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Repairing Torn Harness Brldgeband.— This is fre- 
quently torn across in some part of tlie boJy ; to repair, 
shave the ends thin, and join the hreak with a few 
stitches. New pieces must be. put on both sides, and, 
when necessary, another in the centre. Let the top 
lay be. 1 In. longer at each end than the lower lay, and 
shave it thin at both eiids. Next make four or five 
rows of strong stitches from end to end, but never stitcii 
tho patches across ; also make two or three stitches at 
tlie centre in the points, keeping to a uniform thickness 
as much as possible. The same remark a,pplies .to the 
backhand, bellybahd, or crupper of the leading gear 
when they are torn. In ease of. chapes like those for 
bridgeband tugs, use strong leather, shave the ends, and 
let the upper side be a, little longer than the lower; 
also tbin the part put in a lltUe. 

Circular Saw for Cutting Hardwood.— The best 
plan for mounting a light saw, no matter what the 
motive power, is to purchase a fltted-up bed-plate and 
mandrel, which can be placed in any position, keeps 
in perfect truth, and can also be adapted to several 
other uses (see Pigs. 1 and 2). The diameter of the saw 
should not be less than 12 in. it it is to be used for 3-iu. 
stuff. The centre hole must, of course, fit the mandrel 
head. A 1-in. hole i^ the size usual for a saw 12 in. in 
diameter. The saw may be thin at the centre and thick 
at the edges, to run without "set" ; or, if it is a plate 
saw, the gauge should be about No. 15. A tooth of medium 
rake, spiced about I in. point to point, will be suitable. 
The saw will cut soft, wood readily, hut not, of course, so 



soda used x -028 x 23 x ID. The carbonate of lime may 
be calculated as follows: The calcium hydrate found in 
the first estimation is calculated as lime by multiplying 
by the factor -7568, the product is deducted from the 
total lime, and the remaining figures then represent 
lime existing as carbonate; this is calculated into car- 
bona:te of lime by multiplying by the factor nSB. The 
tatal lime in a mortar is usually estimated by weighing 
IJ grams, adding excess of hydrochloric acid, precipitat- 
ing With ammonia and ammonium oxalate, and drying 
and igniting the precipitated calcium oxalate; this 
yields pure lime (OaO) present both as hydrate and as 
carbonate. The carbonate of lime Js usually estimated 
by weighing a portioti of the mortar, placing in a 
carbonic acid apparatus, adding hydrochloric acid, and 
either weighing the loss after escape of carbonic acid ■ i- 
measuring the ..arbonic acid evolved. This is calculated 

into carbonate of lime by multiplying by -g-' The lima 
or mortar must not be dried before these determiua^ 
tions. 

Fixing Handles on Shoettiaters' Awls.— It is, 
essential that shoemakers ' awls should be put. into 
their handles in the right manner, otherwise they Will 
break very readily. Take the handle In the left hand), 
and with a fine peg-awl or bradawl bore straight up the 
centre a hole not quite so large as the butt end of the 
awl that is to be placed in the handle. The hole must be 
perfectly straight, or such awls as peg-awls and stabbing 
awls will protrude in a crooked direction, and while in 
work no power can be placed upori them, aa the power. 
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Saw Mandrels and Bed-plates. 

effectively as one specially designed for operating in 
soft wood only. The saw should run at not less than 700 
revolutions a minute. It will absorb, on the avera,ge, 
about i horse-power. Workers are strongly advised not 
to run the saw in the lathe, either direct upon a mandrel 
or upon a separate spindle mounted between the lathe 
centres. 

, Analysis of Mortar,— Below is described the method 
of determining by analysis the percentage of calcium 
hydrate, carbonate of lime, and slaked lime in a sample 
of mortar, Eecently burnt lime consists of calcium oxide 
or lime (CaO) principally ; when ' this lime is slaked it 
forms calcium hydrate (CaH202) ; in ordinary slaked 
lime no calcium oxide will have escaped hydration, 
hence calcium oxide does not exist in mortar. Calcium 
hydrate is often termed hydrated calcium oxide ; that 
is, it consists of calcium oxide with one molecule of 
water attached, and the formula may be written 
OaO.HjO : but this does not alter the statement already 
made that there is no calciuin oxide in slaked lime. 
The constituents to be determined are calcium hydrate 
and calcium carbonate. Calcium hydrate is soluble in 
water and gives a pink colour with phenol phthalein, 
while calcium carbonate is insoluble and does not aifect 
that reagent. In order to determine the former, take 
10 grams of the material in its present condition, add 
recently boiled distilled water, wash into a 500 c.c. flask, 
make up to 500 o.c. and shake well. ' Now pipette into a 
beaker 20 c.c. of the turbid liquid, add phenol phthalein 
and titrate with a normal solution of hydrochloric acid 
until the pink colour disappears. Bead off the number 
of c.e.'s of acid i-equire!d and multiply by '037 x 25 x 10; 
this will give the percentage of calcium hydrate. In 
order to determine the total lime, shake the solutioh in 
the flask and again take out 20 o.c, add 50 c.c. of the 
normal solution of hydrochloric acid, boil, add litmus 
solution and titrate back with a normal splution of 
caustic soda. Calculate the total lime thus: 50c.cs. of 
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coming from the top of the handle by pressure from the 
hand, is not in line with the awl. bolding the centre 
of the awl between a pair of pincers in the right hand 
and the handle in the left, press the awl into the handle 
till just tight ; then, with a lapiron on the knee, gently ^ 
tap the top of the handle thereon while holding the awl 
firmly in the pincers till the awl is quite tight. Closing, 
sewing, and stitching awls, which are all bent, need to. 
be placed in the handles very carefully. Fig. 1 shows ' 
the correct method of putting in these awls, whilst two. 
ways of putting them in incorrectly are shown at A 
(figs. 2 and 3). 

Carved Appearance in Burnished Gold Letters.— . 

All shading that comes between the gold and the 
glass must be put on before the gilding, tiold is shaded 
with yellow ochre and burnt sienna, and the colour 
would naturally be less brilliant than the burnished 
gold. Incised ornament that is sometimes done on bur- 
nished gold letters is obtained by the ornament being 
burnt out with hydrofluoric acid, which dulls the glass, ■ 
and as the glass is eaten away it has the appearance of ' 
being carved out. Some makers supply bevelled gold 
letters that are fixed on the back of the glass, and which ' 
have a burnished edge. 

Modellln? Wax.— It is cheaper and more satisfactory ■ 
to buy modelling wax than to make it, as first attempts 
eenerally result in a sticky mass unpleasant to handle. ' 
However, here are a few receipts. (1) 1 lb. of beeswax,. 
2oz. of Burgundy iiitoh, and loz. of lard, melted together 
over a slow fire, stirring well all the time;. add yellow 
ochre in powder to give a colour. (2) lib. of beeswax, 
ilb. of lard, and 1 gill of linseed oil, melted at a slow 
heat; add jibout lib. of flour or sifted whiting, and 
knead well. It the mass is too sticky, add more flour or 
whiting. ( ) lib. of beeswax, ilb. of suet, and ligill of 
white turpentine ; add whiting, as for (2). Any of the • 
above mixtures may be tinted by the addition of pow- 
dered colours, as yellow ochre, Paris green, red-lead, 
vermilion, etc. 
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Circular Saw for Cutting Wheel Felloes.— The 
aooompanylng sketches show a method of arranging a 
circular saw for cutting round the inaldes of wheel 
fellpes. The details may be modified to suit the particular 
saw^bench In use. The arrangement ooraprlseB two 
distinct pieoes'otframewoi'k, hingedtogether, andadjust- 
able to each other at any desired angle by a stay-rod; see 
Figs. 1 and 2. The whole of the apparatus can be brought 
closer to, or taken farther from, the saw by means of 
the slots A and B in Fig. 3 (which Is a plan of the lower 
frame), and can be fixed at any desii-ed distance to suit 
the thickness of the felloe. At the same time, the whole 
of the framework may be slid along the saw-bench In a 
direction parallel "to the saw whenever required. To 
effect these two motions, a special form of bolt as Fig. 4 
IS necessary. The frame itself is gripped between the 
collar C and the fly nut. The collar C is not a loose 
washer, but is forged on the bolt. The position of this 
bolt and collar in relation to the framework and to the 
eaw-bench may he seen in Fig. 2. The varying pro- 



ment necessary lor the thickness of the felloe would 
then be made by slots in the metal hinges. 

Pinning on Roofing Tiles.— In Kent and Sussex local 
made plain roofing tiles are each provided with two holes 
for hanging. These holes are suitable for either iron or 
wood pins, out wood plus have now become almost obso- 
lete. The wood pins are always made from carpenters' 
refuse when available, such as odds and ends of joists 
and rafters. The spill ting may be done with a hand- bill, 
a carpenter's axe, or with a mash hammer and boaster. 
The length of the pins may be from 2 in. to 2i In., and the 
girth is regulated to suit the sizes of the holes, which 
vary considerably, according to the firing the tiles have 
had. The pinning is done before the tiles are taken on to 
the roof, one hole only being used, rjght-ha.nd and left- 
hand alternately, so that, in the process of hanging, a 
tile having a pin that will not come in contact with a 
ratter may be quickly selected. In pinning, the pinner 
places one hand over the hole to he pinned, to counteract 
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jection of the hubs is accommodated by making the two 
main vertical posts extra wide. The centre bolt shown 
at Fig. 5 is not attached to the framework in any way, 
but maybe quickly raised or lowered to suit any height 
of wheel. 'The bolt does not support the wheel; the 
wheel should, in fact, rest solid on the bench the whole 
time. In commencing to saw, the whole framework 
should be drawn back and the wheel placed in position, 
and by means of the centre bolt screwed.down rigidly in 
place. The saw is then put in motion, and the frame- 
work advanced to start the cut. When the centre of the 
wheel is opposite the teeth or' the saw, the centre bolt is 
slackened so as to permit of the wheel rotating to com- 
plete the cut round the circumference. The appliance 
will undoubtedly effect a gieat saving of labour, but its 
use is open to considerable danger. The utmost pre- 
caution should be taken to see that everything la 
properly fixed before starting ; also be especially careful 
of the unfenced saw, whlcli is very dangerous when 
approached from the top. If the saw-bench is not pro- 
Tided with a dovetailed groove, threaded studs should 
be inserted in suitable positions, and long slots substi- 
tuted for cross slots in the lower framework. Adjust. 



the concussion arising from driving the pin home. He 
can also thus feel when the pin is fiush. Great care has 
to be taken both in driving the pins and in regulating 
their size; otherwise many tiles will be broken. When 
pinned, the tiles are hung one upon another in bunches 
of about a dozen, and are sometimes taken to the roof 
so clustered, upon tb« arm, or they may be hauled on 
to a scalf old in a basi et. A hod is not suitable. 

Frosting Aluminiuni.- To frost bright aluminium, 
put it into a strong solution of caustic soda or potash, 
and allow it to remain till covered all over with fine 
bubbles, then well wash and dip in a solution of nitric 
acid of ordinary strength. Several applications may be 
required before the article will be sufiiciently dull. 
Finally, rinse and dry in warm sawdust. The best 
method, however, is to have the surface sand-blasted. 
This is done by machinery, by projecting in a. sharp, fine 
stream a fine preparation of special sand having a 
sharp cutting edge, which slightly indents the surface 
of the metal and leaves an excellent frosted appear- 
ance. This method is usually adopted to frost medals 
In silver, copper, bronze, or any metal. 
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Paint for Bngine. — The paint used for railway 
engines may be made by adding crimson lake or deep 
madder red to ordinary middle shade Indian red. The 
exact quantities ot each cannot be given, as colours 
vary in strength or density. By procuring about 71b. of 
Indian red and lib. of the lake or madder red, and add- 
ing the latter to the former, the shade may easily be 
produced. The colours should be obtained ground in 
turpentine, and mixed to working consistency with 
3 parts of turpentine and 1 part of gold-size, applied In 
the usual manner, rubbed down, and varnished with 
hard copal varnish. 

Timing Stand for English Clocks.— Fig. 1 shows a 
useful timing stand suitable for the movement of grand- 
father clocks ; it can be fixed with two G- erauu)s or two 
shutter screws to a shelf, or to the end of a bench, the 
latter being most convenient, as then the action of the 
pendulum rod can be seen in the fork of the crutch, and 
adjusted if necessary. When not in use, the stand can 
be taken topieces in two minutes by a few ta^e with a 
hammer. The side A may be of |-in. or 1-in. deal, 
1 ft. a in. long and 6 in. wide, and the piece B is 1 f t. 6J in . 
long, a in. wide, and Ijr in. thick ; these pieces are screwed 
together as shown. The dimensions stated are for ^ 
bench 2 ft. 7|ia. high, but for a lower bench than this 
the piece A must be made wider so that the pendulum 
may swing clear of the floor. Next cut out the pieces 
and D, each Tin. long, l|in. wide, and liin. thick. Set 
out the dovetails, and cut down with a fine saw. The 



Then take off the template. At this stage It will be well 
to study the setting properties of the pure cement, so 
as to be able to judge the quantity of moulding 
that can be run in the day's work. It would be well 
for an Inexperienced hand to start with the fine coat 
early in the day, as this would give him every chance to 
watch his work, which, it engaged otherwise, he may do 
by paying periodical visits. A little more pure cement 
than can be applied in one coat having been mixed, the 
surplus is left on the mortar board, and when this coat 
has gone in or partly set, make up some more cement 
and mix the surplus through it; which being half set 
and softened again, will render the cement as gauged 
quite fatty. Continue adding surplus to fresh, gauge 
until the moulding is finally run oft, when it should be 
so sharp and the arrises so smooth that plaster moulds 
could be taken from it. The same method may be 
adapted for inside work. 

Fastening for Field Gate.— A substantial latch for 
a field gate is shown In side elevation by Fig. 1 ; A is 
a wrought-lron bar, I in. diameter, forged to a knob at 
the top so as to be convenient for handling, and welded 
at the bottom to a bar B of soft steel A in- by | in. in 
section. This is then tempered so that when its lower 
end is screwed to the slamming stile the top springs 




Fig. 2 
Timing Stand for English Clocks. 

dovetails are each 2| in. from the end ot the piece A. Put 
the dovetailed ends of C and D in place, and support the 
other ends at the same height with anything suitable. 
Then fix the base in place with clamps or screws, and set 
it level with a spirit-level. The distance from its lower 
surface to the floor will give the length of the legs E and 
I, which are li in. wide by IJ in. thick. At the bottom 
end ot each drive in an iron pin Jin. thick, and allow ilu. 
to project to slip into holes in the floor. Now fix the 
pieces C and D to E and P with back-flap hinges, as shown, 
and make the seat-board (Fig/ 2) 1ft. long, 41 in. wide, 
and Jin. thick, and cut a hole in it 44 in. long bylfin. 
wide. If the hole is made IJ in. from one side and Uin. 
from the other, it can be adjusted to suit any clock by 
turning either the wide or the narrow part towards the 
clock dial. Flnallj', make two holes for tying up the ends 
of the gut lines as shown by the dots in Fig. 2. 

Finishing Cement Cornices.— It is assumed that 
some cornices to fill in an angle are to be executed in 
Portland cement, and in that case, whether inside or out, 
they can be finished quite smooth and sharp, so as not 
to require any trowelling whatever. For an outside 
cornice, having got the mould ready, cut out a sheet- 
iron template to the same design, only a little smaller, 
BO as to show about iin. all round. This is nailed into 
the mould. The running laths being in position andall 
ready, make up a gauging of cement and coarse sand, 
2 to 1. When this is mixed and softened, apply a thick 
coat to the wall, and press bits of broken brick, etc., 
well into it '; then coat again, and so on until the gaugin g 
is brought out to the template, and rough enough to 
formagood keyforthe subsequent coat of fine cement. 




Fig. 2 

Fastening for Field Gate. 

outwards. It is enclosed in the collar C, which not only 
prevents it being pulled oft or broken, but materially 
strengthens the gate. This collar may be ot 1-in. by i-in. 
wrought-lron, and it is shown in plan in Fig. 2. Fig. H 
is a plan ot the latch or hookD (Fig. 1) into which the 
spring Arts when the gate Is shut ; It is di-awn off to a 
point, as shown by the dotted lines, and driven into the 
beating post. To lock the gate use a chain and padlock. 

Soundboard of Piano.— The soundboard of a piano 
as usually constructed is bdilt.up of thin Swiss pine 
strengthened on one side by transverse bars wnich 
are glued on ; these bars ai-e planed up slightly camber 
in their length, thus giving the board a slightly arched 
appearance somewhat resembling the front or back ot 
a violin. The soundboard is placed immediately behind 
the wires, extending from the wrest-plank (in which the 
tuning pegs are inserted) downwards to the iron plate 
on which the wires are hitched. The soundboard is sus- 
pended by screws at the sides ; on one side a portion fits 
into a rebate on the crescent-shaped piece of wood on 
which the treble end wires are hitched. It the instru- 
ment is of iron frame type, the soundboard may be of 
larger size ; in any case there are no pegs, such as are 
found in instruments of the violin class ; and the support 
given by the bars is generally suflieient. It these be-i 
come loose by reason of the glue giving way, the in- 
strument acquires a tubby or wooden tone ; in that case 
the necessary repairs should be done by an experienced 
man. 
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Fishing Box.— A fishing box made of wood is shown 
open in Fig. 1 and closed in Fig. 2. It Is the custom with 
most anglers to carry their boxes on their backs, and for 
this purpose they have either a stout cord (see Fig. 2) or 
leather straps. A box of the following dimensions is i>t 
a conTenient form to be used as a seat. Height without 
feet, 16 in. ; width, Uin. ; and depth, 8 in. It is prefer- 
able for lightness to use |-in. pine in the construction of 
the box. The sides are dovetailed together, and the top 
and bottom are rebated as shown in Figs. 1 and 4. The 
box is divided into two compartments, the top being tor 
food and the bottom for bait, etc. On the bottom there 
is another division A (Pig. i) for a tackle case, and further 
divisions can be m-i de if required according to the taste 
of the maker. To keep the front iiap from twisting and 



is screwed down through the end of the spindle, and 
bears on the top edge of the cutter. It will therefore be 
seen that the face of the cutting iron is on a direct 
radius of the spindle end; and, such being the case, it 
will strike the wood dead square. Also, as there is, from 
this reason, no "angle of entrance" like that which 
occurs in irons more tangentially placed, practically the 
whole of the French spindle work is effected by abrasive 
or scraping action rather than by clean cutting. 

Gelatlning Showcards.— When gelatining showcards 
there is altrays the risk of prints sticking to the glass, 
and this may arise from several causes ; for instance, the 
solution of gelatine may be too thick, or the glass may 
not be clean, or it may have been imperfectly polished 
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warping, it should be clamped as shown at Pig 1, 
and when closed this flap is secured by a lock ; see also 
Pigs. 2 and 3. To prevent the bottom getting wet 
and consequently becoming rotten, four feet, shown 
separately in Fig. 6, should be fixed. Pour holes, | in. 
in diameter, are required for the straps, two at the front 
as shown at B (Figs. 1 and 3), and two at the back in a 
corresponding position. The cords shown in Pig. 2 are 
in the position they occupy while the box is being 
carried. 

French Spindle Woodworking Machine. —Any 

wood shaping machine or spindle machine in- which 
a loose top spindle end is used may be converted into 
a French spindle machine. The French spindle is 
identical with other spindle machines as far as the 
general design of the machine goes, but instead of the 
ordinary cutter head— the dovetailed grooved block— a 
modified type of loose spindle end is used. A slot is 

£ierced through the spindle end, and in this the cutter 
s placed. The cutter is fixed by means of a stud, which 
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with French chalk, Castile soap, or other substance. 
An easier and a surer method is to coat the print with the 
gelatine, either with a brush or roller, and allow it to 
dry thoroughly. Then soak the print in water, in which 
a few grains of alum have been dissolved, and, having 
blotted off the surplus water, place the print on the 
glass and rub it into perfect contact, and allow it to dry 
naturally in a warm room, but away from any source 
of intense heat. The high glaze given by this process 
depends entirely on the surface of the glass or other 
plate. The film of gelatine need only be thin. Hence the 
solution must be very thin, but it must be used warm, 
as when it is cold or partly cold it cannot be worked. 
Therefore a hot-water arrangement must he provided 
by means of which the gelatine is kept at an even 
temperature. As soon as the gelatine falls below a 
certain temperature troublesome little thick pieces 
form; -also when using a brush care must be taken not 
to allow it to become chilled. Finally, much better 
results can be obtained by the simpler process of 
varnishing. 
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Smell from Gas Fire.— When a gas Are with a 
japanned cast-iron frame is first used, a smell of burnt 
japan is always noticed, the flue being powerless to 
prevent this. The only thing to be done is to niake the 
stove as hot as possible for a short time, so that all the 
japan that can be burned off is disposed of at once and 
for good. In any easei, the odour usually disappears 
after about, say, six hours' use. If the odour Is not of 
this kind, then the products of combustion must be 
coming into the room; and if the pipS from the stove 
terminates in the chimney (in the customary way), the 
■ chimney itself is probably at fault, sutt'ering perhaps 
from down blow, or some defect that prevents a normal 
up-draught. Gas flr^s are quite frequently used in rooms 
the chimneys of which wiU not admit of a coal fire being 
lighted, but the gas fire i-equires a proper up-draught in 
the chimney just as much as a coal fire. 

Determining Len^h of Iron for Ring.— One rulefor 
finding the length of iron required for a ring is the fol- 
^lawlng. Take 3}- times the diameter, plus i times the 
1 thickness, and add also the thickness of iron for welding. 
Thus, supposing the ring is 7 in* inside and to be of J-in. 
by i-in. iron, then 3f times Tin. are !i2in. ; 4 times 
iin. = lin;; and once the thickness of iron for 
welding is iin. Then the length of li-on to cut oft is 




sulphate PbSOj ; but it will contain barytes, china clay, 
or terra-cotta if the material is adulterated. Boil the 
residue with strong hydrochloric acid, and then filter it 
whilst hot; the residue will be the adulterant. For 
testing Brunswick greens, boil a small quantity of the 
green with strong hydrochloric acid for about eight 
minutes, then filter whilst hot, and wash well with boil- 
ing water. The i-esidue consists of barytes and Prussian 
blue. It is next sub.lected to a considerable heat until 
the blue is entirely decomposed. It is then treated with 
a mixture of hydrochloric and nitric acids and boiled 
well, which will remove the oxide of iron. It is then well 
washed, filtered, and weighed, the residue being barytes. 
The easiest method of determinii/g the strength and , 
purity of pigments is to add, say, 5 per cent, of the colour 
to paste white-lead ; also treat a sample of known purity 
in a similar manner, and place the tints side by side. 
That ipossessing. the deeper shade is evidently the 
stronger and better ' colour. A. q.ualitatlTe, analysis or 
test is not recommended unless the worker has had 
some experience with chemicals. The method last 
described would meet any ordinary requirements. 

Preventing Cycle Pedal Bearings Working Tight. 
—The illustration shows .a device for preventing the cone 
of a cycle pedal screwing up on the spindle, and hinder- 
ing the pedal from revolving freely. After removingthe 
lockifig nut A, and adjusting the bearings, drill a 
small hole through the D-washer B, and into the cone,C, 
to a depth equal to the thickness of the washer. Into 
this hole insert a piece oi: tough, wire-. D, fitting It 
tightly, and then ciit off the projecting end of the wire, 
to allow the locking nut A to be screwedup tight on tlie 
spindle E, and to prevent the wire dropping otft of the 
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1 ft. Hi in. This is correct tor thin iron only : for when 
welding it is found thalt the thinner the iron the more it 
requires, in proportion, for jumping up to allow for the 
waste. Thus, if the same rule were carried out for rings 
of alarger sized iron, say 2in. by Iin., either the weld 
would be much thicker than the original iron and would 
look very clumsy, or its dialmeter would be larger than 
required. The tool here illustrated renders unnecessary 
any calculation for the length of iron required to 
make a ring. The two legs have a riveted joint, and if 
theshort end is opened Iin., the long end opens 3fln., 
and so on. Thus in the case of a 7-in. ring made of iron 
i in. thick, the smith. would simply open the short end 
74 in. and put a rule across the long end, which would 
read about 23?^ in. Then allowing iin- for welding, etc., 
the total length required would be 24Vi in. 

Testing Pigments.— Below is Information on testing 
oxide of iron colour,- Brunswick green, yellow and 
orange chromes, etc., for purity and material. Now 
red oxide is a very difficult pigment to test with acids, 
etc., unless its origin is known, as its solubility varies 
according to its composition and preparation. The 
simplest method is to weigh out a given quantity into 
a beaker, and add a mixture of hydrochloric and nitric 
acids, and heat, until completely decomposed, over a 
iJunsen burner. Then evaporate the solution to dry- 
ness, and treat the residue vrith dilute hydrochloric acid, 
then wash well with water, filter, and finally dry. This 
process will leave the adulterant, barytes, silica, etc. 
For lemon and orange chi:omes, place a small quantity 
of the chrome in a test tube, addT about three times its 
volume of strong sulphuric acid, and heat until com- 
pletely decomposed ; then allow it to cool, add an equal 
volume of water and a little alcohol, filter, and wash 
well. The residue, it the pigment is pure, will be lead 
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hole. The position 'of the wire is shown in the illustrjj- 
tion. By_this means can be secui'ed a perfectly rigid 
adjustment of the pedal bearings. 

Determining Capacity of Milk Can,— In calculatir(g 
the capacity of -a milk can which is 3 ft. high, 20 in. in 
diameter at the base, and 12 In. In diameter at the top, 
it must be remembered that such. a can is a right cone 
frustum. .To determine the cubic capacitjr of such, a 
frustum, it is necessary first to find the cubic , capacity 
of a complete cone containing the given frustum, and 
then determine the cubic capacity of the small cone 
which is formed on the top of the frustum by producing 
the slant sides of the frustum until they meet at the 
apex of the cone. Then the capacity qf the small cone Is 
nubtracted from that of the large cone, and the difference 
would be the capacity of the frustum. For a frustum 
of the sizes indicated above, proceed as follows. To 
find the area of the base of the frustuta, multiply the 
diameter by the diameter, then multiply by "TSSi, the two 
first places of decimals being suflicient for ordinary work. 
Thus, 20 X 20 X -78 = 312. Multiply the area by one- 
third 'the height of the complete cone containing the 
frustum, or one-third of 90 in. Then 30 x 312 = 9360 cub. 
in. in the complete cone. Find the cubic capacity of the 
small cone by the same method. Thus 12 x 12 x -78 
= 112-32, and the height of the sm all con e is 54 in. , so that 
one-third is ISln., and 112'32 x 18 = 2021-76. Subtracting 
this, 9350-2021-^6 = 7338-24 cub. in; in frustum of cone. 
For the content's In gallons, divide the last number by 
277-25, or 7338-24 ,-;- 277-25. = 26-46 gal. (about). A more 
du-ect method of solving the same question is by 
means bt the, following formula: Volume in cub. ft. 
of frustum of cone = H x 3-1416 x (Bf + r' + Rr), ^i,^,^ 

H = height of frustum, R = radius of large end, and 
r = radius of small end— all in feet. This formula worJts 
out at 26-65gal., which Is the cori'ect answer. 
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Emery.— Emei-y la a well-known compound, which 
sharpens tools, polishes plate glass or lenses, bright 
steel goods, and sClmost anything else that comes in its 
■way. As a polishing agent, it is, ot course, no novelty, 
for the ancient Greelts used and valued it and called it 
smyris, from which term mo^t European nations havia 
derived their name for the material. IJaxos, one ot the 
Isles of, the Grecian Archipelago, was for long the sole 
source of emery, where it was worked by a lessee under 
contract with the Government of Greece. Other sources 
have been found. In Asia Minor there are abounding 
depositsot emery. The Naxosisland lacks good harbour- 
age, and the mineral has to be shipped from Syra and 
Smyrna. The distri bution of emei-y in nature is peculiar. 
It is found on mountain tops in the vicinity of Ephesus 
and in the valleys. It exists in nuggets, great and small, 
loosely embedded in reddish soil, and also in the form 
ot nodules in crystalline limestone or marble. Pieces 
■weighing 30 tons to 40 tons are found, and masses very 
much smaller, which are worked by simple exposure ot 
the surface, or by means ot shafts and galleries. The 
blocks are broken by sledge hammers, but sometimes 
they must first be roasted and cooled to make disin- 
tegration possible. The pieces are then carefully hand- 
picked and sent from Asia Minor by camel and donkey 
to the railroad, and thence to Smyrna, to be carried as 
ballast in the sailing ships light-loaded with cargoes of 
liquorice. root. Emery contains 70 per cent, ot alumina 
and from 8 to 25 per cent, ot oxide of iron. The native 
alumina, AlnO.,, is corundum or adamantine spar, a 
substance second only to the diamond in hardness. 
Corunduin is a term applied in its wide sense to embrace 
adamantine spar, sapphu-e, and emeiT- In emer.v the 
alumina does not crystallise into the rhombohedral 
shapes typical of its other forms. Again, emery 
presents the dull or opaque variety. When blue and 
transparent corundum is sapphire, when red it is ruby 



destined for the most delicate purposes. The makers of 
optical glasses are most exacting in their requirements, 
Emery is a substance ot much greater iViiportanca 
than, from its mere bulk of production, might appeaii. 
Some 10,000 tons is an estimate of the output imported at 
British p'orts, Hamburg and Eotterrlam. The speolflp 

Gravity may be taken at 3-75 for Waxos and 3-98 tot 
amos qualities. In emery it is not considered that 
■predprnimince of alumina is so important as an indicsi- 
tion of quality as is the sta,te oJ mechanical aggregation 
with its other components. 

Firework Crackers.— The mixtures used in crackers 
and other fireworks are either ordinary gunpowdeiror 
similar mixtiires. The materials are very tightly edrp'- 
pressed in a small space; the .?ame mixtures ignited 
in the open air would Simply go off with st "puff. 
Ordinary crackers are filled with fine gunpowder, and 
then tightly tied in a zigzag form. For s'guibs, the com- 
position is : Fine gunpowder 18 oz., saltpetre IJ oz., char- 
coal 1 oz., and steel filings loz., the end of the squita 
being composed of gunpowder rammed in tight. The 
fulminates are the only materials that will explode on 
ignition ; even gunootton and nitroglycerin will flare 
away without explosion if a light is applied to a small 
quantity of them. 

Laying Wood-block Flooring.— The mastic (for 
making which see Series I., p. '245, and Serie's II., pp. Hi, 
16 i, and 312) that is used in the layinfe ot wo'od-plock 
floors is intended principally to assist in the holding 
down of the blocks, more especially when blodks of the 
ordinary pattern (Fig. 1) aie use'd.' When blocks ot the 
pattern, shown in Fig. 2 are used, mastic is ndt so 
liecessary : at the same time something must be used' in 
order to keep the blocks in position, and whatever is lised 
must be impervious to water. The gas and Stockholm 
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or oriental ruby, and in other tints the same mineral 
becomes oriental topaz, amethyst, or emerald. The 
natural colour ot emery varies from bluish-grey to 
brownish. The rich red chocolate tone ot much ot the 
emery of commerce is due to artificial colouring. Other 
hard substances are employed as adulterants, garnet and 
iron slag with others. It is noteworthy that French 
manufacturers employ always the original Naxos emery 
for preference. The blocks as Imported are stamped by 
ore-crushing batteries, and if needful they are first made 
hot in the fire. To be useful the emery must be reduced 
to powder, and of this there are many grades, ranging 
from grains as large as mustard seed down to the super- 
flour emery, which is deposited last in elutriation with 
water. The utility of emery rests in its abrasive power, 
which is tested in a practical way by ita action on plate 
glass. The pulverised emery is rubbed on a weighed plate 
ot glass by means of an agate muUer, and by comparing 
weights at various stages a very direct guide as to the 
hardness of the material is obtained. Taking blue 
sapphire as the standard unit ot hardness, it is easily 
Sos^ible to denote in terms offlgures the merits of any 
given sample. Pure corundum .shows a durability ot 
from 90 to 97 per cent., while that of emery, according 
to its sources, may vary between 40 and 60 per cent. 
Hones and wheels of emery present emery in a form 
suitable for use. They are made by incorporating the 
poy7der with some plaster material, and moulding and 
hardening it. Shellac, paper pulp, artificial stone, or 
loam and water so baked as to constitute a rough terra- 
cotta are all means that are employed. Emery-cake, for 
use on buffing wheels, may be made by simple kneading 
in warm beeswax which has been chilled by a plunge 
into cold water. Emery sticks having a coi-e ot wood 
are dipped first into glue and then into emery sand. 
Hepeated coatings improve the sticks. Emery paper or 
cloth is fabric coated with glue and dusted with the 
powder from a sieve. The grains ot emery torjihia 
purpose are in some six sizes, varying from 3(J to 
90 mesh In an inch, to suit the requirements ot 
separate purposes. The finest emery is naturally 



tar mastic answers both the purposes, acting as a damp 
course and for keeping the block in position. A Portlan il 
cement concrete bed 5 in. thick, floated over ,to a levi- 1 
surface with Portland cement and sand (the latter to bo 
washed quite clean) and laid on a bed of broken briclv 
rubbish, is practically impervious to damp ; the concrete 
should be in parts, small ballast to pass an inch mesh 4 
parts, Portland cement 1 part, mixed together dry and 
turned over three times before adding water. 

Flanking model Cutter.— In planking a model cuttev, 
first divide up the half girth of the various section.^ 
from the rabbets in the keel, to sheer into portions suit- 
able for the widths of the planking. Procure a strip of 
pine,a little longer than the boat by about 1 in. wide and 
iVin. thick, and also a few pins. Beginning with thji 
sheer or top plank, take the strip, and. at about the 
middle of its length put in a pin, and then fix the strip on 
the centre frame so that the top edge of the batten or strip 
is just below the sheer line ; then, without penning th'e 
batten in any way (that Is, twisting it) , tack it to each of 
the frames, taking no account of whether it comes below 
or above the sheer line. Uow mark all the frames on the 
staff or strip, and measure from the sheer line to the top 
edge ot the batten at. the various stations. Mark ap- 
proximately tlae length of plank that will be required on 
the staff, then remove the same. Put the Bta,ff on oae ot 
the pieces that are used for planking, measure out oh 
the stations the various distances, and run a batten 
through the spots thus obtained ; this will give an edwe 
corresponding to the shape required for the top edge 
of the sheer. Next take the widths that the. planks are 
to be at the stations, and run the batten through ; this 
gives the lower edge. Haw out the plank to the marks, 
fair the edges, and fix the plank in position ; but before 
fixing it is advisable to mai-k by another plank from 
this to correspond tor the other side. Proceed ^n the 
same manner with all the planks. . When approaching 
the bilge, it is advisable to begin planking from the 
bottom upwards. Ordinary small pins with the points 
cut off will be found preferable to copper nails. 



216 



Cyclopaedia of Mechanics. 



UlnmiBatlng Foantalns.— A small ornamental fonn- 
taln could not be illuminated in the same way as a large 
one. In the latter case, a room may be excavated in 
the base ot the fountain and covered with a very thick 
plate of glass s the entrance to this room may be 
through a small door at the side of the fountain, and 
within the room would be several powerful electric 
searchlights pointing upwards, each one worked by a 
man. The illumination of the tip of the fountain is 
produced by a searchlight in the upper window of one 
of the pavilions. No imitation of this could be produced 
by gas, because there is no method of removing the hot 
g ises, which would break the glass ; but a small electric 
lamp might be fitted in a water-tight compartment 
covered with glass in the top of the rockwork, and 
coloured effects could be obtained by sliding coldured 
glasses ov6r -the colourless piece. But a much better 
effect could probably be obtained, especially in a dark- 
ened room, by the light from a small magic lantern 
placed on a tatole about 3 ft. or 4 ft. away, and directed 
on the fountain. Coloured glasses could be introduced 
in the usual slot for the slides. 

Repairing China and Glass.- Cement would 
effectively repair a jug broken near the top as shown 
(see Fig. 1), but If rivets are. employed distribute them 
in the manner illustrated. The portion A had best not 
be tampered with, as It has a very slender hold on the 
rest of the article, and very little pressure would break 
it. A good waterproof cement for glass consists of 3 parts 
plaster-of-Paris, 3 parts litharge, 3 parts white-lead, and 
1 "part powdered resin— all by measure. When required 
for use, mix it into a paste (the proper consistency 
depend!^ on the purpose tor which It is required) with 
boiled linseed oil. It sets hard in three days. To colour 
a cement, mix with It colouring matter to be purchased 
at any oil or colour stores. Wlnchell's cement Is given 
as a universal cement. Procure ^oz. of white sugar. 




Sepalring Broken China. 

IJ oz. fine starch, and 2oz. clear gum arable. Crush the 
latter to a powder, then dissolve it in the quantity of 
water that would be used in laundry operations for the 
quantity of starch mentioned, and afterwards dissolve 
both the starch and the sugar In the gum solution . Next 
place this mixture In some suitable receptacle, and place 
the latter In a saucepan of boiling water, leaving it thus 
until the starch becomes clear. The cement will then 
be ready for use, and should be of about the consistency 
of tar. If it is to be kept for some time, a few drops of 
oil of cloves or sassafras will prevent it becoming unfit . 
for use. For boring small holes In glass, a very hard 
steel drill is used, with turpentine as a lubricant. In 
repairing the plaque, distribute the rivets as shown in 
Fig. 2. 

Use of Aniline Dyes In Wood Staining.— Aniline 

dyes- can now be applied to many industrial purposes, 
but it may not be generally known that they can be 
very advantageously employed in wood staining, 
although this has been for some time past extensively 
practised by many manufacturers of furniture. For 
effectiveness and cheapness they compare very favour- 
ably with the ordinary wood stains, and as the dyes are 
now obtainable in upwards of two hundred different 
colours, it is probable that they may ultimately become 
very popular. The process here described of applying 
the dyes as wood stains will be a simple one to those 
possessed of a knowledge of woodworking or of graining. 
Of the various woods American whltewood Is the one 
which most readily lends itself to the process, being freer 
from knots tha n most other woods. Next to it would be 
Cottonwood, basswood, or good pine. -The wodd, what- 
ever it Is, must be thoroughly cleaned and smoothed with 
glasspaper (the straight way of the grain) , and brushed 
off afterwards with No. 1 paper. Then take the dye of 
the colour decided on and' some double i-ize ; in water 
dissolve the dye in a pint bottle, and melt the size in a 
can or small saucepaji, tinting the size with the dye to 
the shade of colour required. Very pretty effects are 
obtainable with prey, slate, brown, green, and yellow, 
all of which have been extensively used in hedroom 



furniture by moi-e than one large firm of mauufaoturers 
in the Midlands, and have stood the test of time admir- 
ably. For the process itself, it is well to point out the 
necessity, before applying the stain, ot stopping up any 
holes in the wood caused by nails or otherwise. For 
this purpose use finely crushed whiting, adding some 
dry colouring matter to match the stain. For example, 
when applying yellow to satinwood, a small quantity ot 
dry yellow ochre and crushed whiting should be mixed 
with watai' to the consistency of a moderately thick 
paste. With this stop up all boles or cracks which may 
exist. Then stain in with a brush, using care not to 
allow frothing on the wood. No fear need, however, be 
felt if the stain turns white in working, as it will be 
found, when dry, to he the proper colour. Tee next step 
is to paper down with No. 3 paper, and dust down well 
with a duster, after which the wood will be ready to 
receive a coat ot some good thin spirit varnish or polish 
to prevent too great absorption ot the stain by the wood. 
When the wood is thoroughly dry, the operatoi: can put 
in the grain ot the wood which la represented with a stain 
ot a darker colour mixed with water and a small quantity 
of beer or sugar, in order to fix the colours. Finally, 
to fix the water grnining. give the work another coat 
of some thin spirit varnish or polish, applied lightly, 
when it will be ready tor the finishing coat or French 
polishing. 

Non-carbonising Acetylene Burner.— A burner 
bearing this description has been tested with one 
months use under varying conditions, with the 
result that the burner may justly claim to be non- 
carbonising. It has been left alight, but turned low 
(the greatest test an acetylene burner can have) for 
several periods of Irom four to eight hours, and five 
burners have all passed through the ordeal satisfac- 
torily. For pai't of the time the gas was nearly wholly 
unpurlfled, and the w,orst that happened then was that 




» Non-carbonislug Acetylene Burner. 

one pin-flame became a little smaller than its com- 
panion, but no carbon appeared, nor did any one of 
the fiames lose its brightness and become smoky. A 
sketch is here given of the burner, and the improvement 
is in the enamel tips. These resemble ordinary tips, 
plus a cup or crater, with four holes round each, as 
shown. The appearance is not objectionable, while the 
results are distinctly good. 

Temperature at wblch Steam is Decomposed — 

The temperature at which steam is decomposed is ex- 
tremely nigh. It must be greater than that at which 
oxygen and hydrogen combine, and therefore higher 
than that of the oxynydrogen fiame, which is calculated 
to be 2814° C. Great heat is absorbed In the process. 
Water may be decomposed at a much lower tempera- 
ture it passed over heated metals ; for example, iron or 
copper at a red heat will decompose steam, the oxides 
of the metals being produced. Some metals (for 
instafnce, potassium, sodium, calclum.'etc.) will decom- 
pose water at ordinary temperature, hydrogen being 
evolved and hydrates formed. 

Cork Compound.— For mixing with cork dust in order 
to produpe an elastic mouldable compound, the best 
thing to use is the adhesive used in the manufacture 
ot linoleum. This substance Is boiled Unseed oil, which 
is mixed with driers such as litharge, and air Is blown 
through the mass while It Is hot. The oil, in consequence 
of this treatment, becomes more and more viscous, and 
when the mass can be drawn into elastic'striugs, resin, 
cork dust, and.the usual mineral matters are added, and 
the whole mixed together. Guttapercha softened by 
heat might be tried, though considerable difficulty 
would be experienced in mixing the guttapercha with 
cork dust. Another material that might be employed is 
a solution of shellac in ammbnia. The materials should 
be heated in a pan under slight pressure, and if only a 
little ammonia is used a mixture of the consistency of 
trAcle win he obtained. Cork dust may be added to 
this mixture, and the resulting compound, when dry, 
will be quite insoluble In water. 



Cyclopaedia of Mechanics. 



ilT 



Cbaln Line and Tread of Cycle The term " chain 

line " applied to a cycle is the distance from .the 
centre ol the machine to the centre of the chain wheel. 
Thus, a, IJ-in. chain-line hub would measure lUn. from 
midway between the spoke flanges to the centre of the 
chain wheel. A frame is measured from the centre of 
the bottom bracket to the centre ot the large chain- 
wheel teeth. The chain line of hub and frame should, 
of course, coincide. By " tread " is meant the overall 
width of the bottonl bracket axle. The extra width of 
5( in. and 5! in. to take the gear ease has the crank boss 
much wider to throw the crank farther from the chain 
wheel to give the necessary clearance. 

Lead Soakers on Hip of Slated Roof.— In the illus- 
tration let Fig. 1 be the plan of a fragment of a hip of a 
slated roof. The leidsoakersare shown by dotted lines for 
the lower courses, and the top or last soaker is shaded 
and shown exposed as it wou Ld appear before the next 
course of slates Is fixed in positiou. Fig. 2 is the shape 
to which the pieces of lead are to be cut. The figured 
dimensions are for small ladies slates, which 
measure 14 in. by 8 in., and are fixed with a 3-ia. lap. The 
angle at A varies according to the angle of slope of roof, 
and a wise plan would be to fit one soa.ker and use it as 
a pattern lor the remainder. Halt way up the hip would 




oak, ash, beech, or any other hai"d wood. A convenient, 
size will be 15 in. in height and 6 in. at the top, tapering 
down to loin, in diameter at the base. If power from a. 
gas or steam engine is used, the shape and fittings of the- 
draw-bench should be modified. The rolls should be 
made of cast-iron 12 in. in diameter, with a lace width of 
2iin. between the flanges. One of the flanges maybe 
grooved to take a gut baud, or a grooved projection of a 
smaller diameter may be arranged in easting the roll, to 
serve as a driving pulley. The roll spindles run in 
brackets fixed to the front of the bench, and are driven 
by gut bands from a live cylinder running beneath, 
with a lever arrangement to tighten the baud as required. 
The draw-plates are held in a clutch attached to a steel 
guide-bar worked to and fro by eccentric gearing at the 
end of the bench. The rolls may be driven at from 80 to- 
100 revolutions a minute. When the wire has been drawn 
through one hole, the filled roll is mounted in brackets. 
on the bench, and the wirrf ia drawn from the under part 
of the roll throuiih the plate to the top pait ot the next 
roll. German-silver hardens quickly in drawing, and 
soon gets too hard to b" drawn ; it must then be made- 
into an open coil on a tapering roll, and the coil annealed 
by heating the wire to redness in a charcoal fii-e. When 
the annealed wire has cooled, it should be steeped in a 
pickle composed of 1 part of sulphuric acid in 40 parts of" 
water, to loosen the black scurf formed by heating the 
wii'e. When the wire is taken out of the pickle, it should 
be rinsed in a pickle of soda or potash, tiien dipped in 
strong soapsuds and drawn whilst wet. The soa.psuds 
will serve as a lubricant, and may be used on a sponge at 
the back of the draw -plate for this purpose. As the wire 
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Fig. 2 
Lead Soakers on Hip of Slated Roof. 

be the best position for fitting the pattern, as the angles 
between the top and bottom courses vary a little, 
according to the thickness of the tilting piece or 
pringing fixed under the eaves course of slates. The 
piece at V should not be cut out, as it is necessary for 
nailing to the roof. Hip soakers do not make a good 
job, ?athey necessitate several small pieces of slate that 
cannot very well be fixed by nailing. , 

Canning Meat. — In the usual canning process, the 
meat is first cut into suitable sized pieces, which are 
dropped Into the cans and then the lids are soldered 
on ; there are small openings in the lids to allow the air 
to escape. The cans are then placed in a closed boiler, 
and heated by steam at a temperature of 230° P. for a 
period of from one and a half to two hours ; the boiler 
is then opened, the tins are quickly removed, and drops 
of solder run on the holes while steam is issuing. To 
ensure perfect sterilisation, the closed cans are heated 
at 2iO° F. for a short time. Or the process may be carried 
out in an open chloride-of-calcium bath, the temperature 
being raised from 180° to 230' F., and the cooking allowed 
to proceed for abont four hours, when drops of solder are 
run on the holes while steam is issuing, and the heat 
i-aised to 260° P. for a short time. The bath is very large 
and shallow, half filled with a concentrated solution ot 
calcium chloride, and heated by steam under pressure or 
by fire. 

Drawing German-sllTer Wire.— To draw a quantity 
of about 101b. of No. 18 and No. 28 German-silver wire 
at one time, it will be necessary to fit up a strong bench 
with a set oE wire-drawer's rolls, and draw the wire from 
one set to the other through the draw-plate. If the work 
Is to be done by hand, the rolls should be conical, as 
shown in the sketch ; from these the coil of wire can be 
easily removed when it requires annealing, and can be 
replaced when annealed. These rolls may be made ot 



Drawing German-silver Wire. 

gets finer, it is apt to buckle in the coil, and cannot be 
coiled to anneal it. It must then be wound on copper 
bobbins or on hollow copner cylinders, then covered 
with several layers of paper and bound tight with fine 
copper wire. The filled cylinders should then be buried 
in red-hot ashes for an hour or so to anneal the wire ; or 
they may be annealed in close annealing pots in a strong 
coke fire. If this is done properly, the wire will not be 
discoloured in annealing, and need not be pickled after- 
wards. In annealing German-silver, care must be taken 
to avoid overheating, since this has a tendency to darken 
the alloy by oxidising the zinc on its surface. 

Use of Slide Rule.— The slide rule is for calculating^ 
mechanically by logarithmic computation. A 20-in. 
Gravet rule ot seasoned mahogany with celluloid 
scales is the best for oHioe use, but a 10-ln. rule is. 
sufiiclent for ordinary work. There are four scales: 
A and D on the rule, B and C on the slide. The 
left index figure of the and D scale may represent 
any value that is a multiple or sub-multiple of 10, as 1. 
10, 100, or 0-1, 0-01, O'OOl, etc., and this fixes the ratio of 
value of the whole scale. The same remarks apply to- 
the A and E scales, but the second half ot each will nave 
a tenfold value ; for example, left 10, centre 100, next 
figure 200. The C and D scales are used for multiplica- 
tion, division, and proportion. For example :— 



Multiplication 

a X h = X 
Division 



Proportion 
a : 6 :: C : 



set 1 on C I under b on C 
over a on D I read ic on D 
set 6 on I under 1 on 
over a on D I read » on D 
set a on C I under c on C 



over 6 on D I read x on D 
All slide rules are based on the same principles. 

Coke for Melting Steel.— Patent coke is best tor melt- 
ing steel. This is specially made for casting purposes from 
well- washed and selected slack, and although it costs- 
more than ordinary coke, yet it is more economical, 
as it lasts much longer, gives a greater heat, has the 
minimum of ash, and usually is tree to a large extent 
fi'om sulphur. 
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Interior Plastering of Concrete Houses — For 

-plastering the interior of houses built ot concrete, 
either Roman or PortlaniJ cement may be used. Roman • 
cement, , used in the proportion of 1 cement to 1 of sharp 
■clean sand, is generally laid on in one thickness of from 
J In. to S In., the surface being afterwards finished with 
a thin coating of neat cement. The wall should first be 
thoroughly dry, roughened to forni a key, well brushed 
to remove all dlxt fuid dust, and well wetted just before 
applying the cement. Portland cement, is used, and is 
applied in a similar manner, but in the proportion of 
1 cement to 9 s=md. The cost cannot be slated, as prices 
vary In different localities; 1 bushel of Eoman cement 
wim 1 bushel of sand will cover about 3i suj/er. yd. % In. 
thick, and a plasterer with labourer and boy will render 
about 25 super, yd. per day ; 1 bushel of Portland cement 
,wlth 9 bushels of sand will cover about W super, ydv, 
, and the same three would be able to render about 
22 super, yd. per day. For ceilings, ordinary lath and 
hair plaster are suitable. 

Tri}eing and Packing Circular Saws.— In the case 
of a 'circular saw running slightly away ifrom the 
fence when ripping .long deals, first see that there Is 
no end play In the saw-spindle, that it fits properly 
in the bearings, and is perfectly level and square 
with the bench. Run down or round the saw by 
placing a piece of grindstone in front of the ■ saw- 
, teeth while the saw is revolving. Now file or grind, as 
/the case may be, alternate teeth from one side, then the 



round two strips of wood of a length equal to the dis- 
tance from the eye of the saw to the throat of the 
teeth. The general method Is to grease and tuck some 
hemp on each side of the fore half of the saw. Such pack- 
ing gives much trouble by causing the saw to run from a 
true path. It a new saw Is of even tension, make the 
packing so that It will cause a little more warmth at the 
• centre of the saw than at the rim. If a saw is loose at 
the centre (as it should be wh-en new), make the packing 
so that it presses a little tighter at th,e rim. If packed 
tight at the centre, the plate will dish, and draw as 
noted above. The same will result , from hot' bear- 
ings. After putting In a long cut. place a str-aightedge 
against the saw, and if it is found to bulge (dish) after 
the 'above advice has been followed, place the saw in 
competent hands to be hammered. 

Abutment at Foot of Principal Rafters.— As re- 
gards the merits of various forms of abutment of the foot 
of principal rafters, take first the case of Fig; 1 ; assume- 
that the sagging of the principal rafter would cause it to- 
ride on the heel as shown at A (Fig. 4), file toe B would 
be raised and thus bring about the splitting oH of the 
abutting piece, o, as shown ; whereas when the abutting 
surface la at right angles to the back of the principal 
rafter, as iflLown at Fig. 2, when the rafter sags and rides 
on the heel edge d (Fig. 5), the toe slides along F a, and, 
as will be seen-, the ratter is not sufficiently indented to 
lever up the portion h and cause it to split 6-fl. The 
bisecting of the angle a.s shown at Fig. 3 is a kind of 
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remainder from the other side of the saw, so as to bring 
each tooth to a sharp point. In doing this, care should 
"be 'taken that the top and face bevels in each range of 
the teeth and the rake (lead^ are alike. If the bevels 
on the outside range, or the rake, are more acute than on 
the Ipside, the .saw will tend to draw thick away from 
the fence, and vice vend. The saw being 'made perfectly 
round, and'the bevels, rake, and length of teeth uniform, 
set each range of teeith carefully so that the set be also 
uniform. If the saw-plate is not crippled, and has been 
properly hammered, it should now be In good working 
■condition. Avoid excessive rake or lead in the teeth, or 
'they will draw and run from a true path. For ripping 
long deals' a lead to an angle of 60° to 65° answers well. 
See that the collar washers are rather, concave, other- 
■wise, when cutting long stuff, undue friction will be set 
lip on the saw-plate and it will draw out <3i line. The 
teeth should be fairly , evenly spaced, or one range will 
have more work than the other range, consequently the 
saw will draw from or to the fence, as the case may 
be. See that the fence does not come beyond the points 
of the saw teeth, that it stands square, with the table, 
and, if the .saw draws a little, .in some cases a slight 
adjustment of the fence will remove the trouble. The 
■eye- and pin-holes of the saw should be an easy fit on 
the spindle and steady-pin. Although the above advice 
(which is Important) may be carried out to the letter, 
it the saw is not properly packed trouble will ensue. 
It must be understood that the packing is not merely 
■to support the saw, but its. object is also to set up a 
•certain amount of friction on the saw-plate, so as ,to 
•cause an equal expansion in the plate. After a certain 
amount ol work has been done with a circular saw, the 
aplate does not remain in the same condition as when 
it was new. Therefore, the packing must be regulated 
so as to equalise the tension in the plate. The best 
■way to make the nacking is to pass some clean hemp 



compromise, being, of course, a better method than that 
shown at Fig. 1, but not so good as that shown at Fig. 2. 

Cleaning Ked Felt Ha«s.— To clean red felt hats, 
they should be rubbed until they are thoroughly 
damped with a rag moistened with benzolin^, and then 
hung out to d-iry, after which they should be brushed 
with a Imrd brush. If this treatment does not clean, 
them thoroughly, wet a clean cloth with hpt water, ruj) 
on it a little curd soap, and' go over the bats caretuUir 
so as to wet them as little as possible; then finish with 
a clean cloth and hot water without soap. Dry the 
hats slowly, and Iron the brims with a hot iron. 

Chocolate Colour Paint.— The following formul?a 
will be , suitable for a chocolate paint tor use on 
either woodwork or ironwork, it made from goal, 
quality paste paints: Indian red -8 lb.. Ivory blac^ 
1 lb., patent driers 1 lb., boiled oil 1. pt., and Amsrtv , 
can turpentine .1 pt. It a glossy, finish is required, 
prime, the work with the paint, and for the finishing coat 
omit i pt. ot boiled oil and replace with best oak: var- 
nish. By varying the proportions of black^ paint an-y 
desired, shade of chocolate, may be obtained. i 

Disgutslnt; Smell of Cheap Turpentine Substitutes. 

—The smell of cheap turpentine substitutes' cannot 
be, removed entirely, but it can be disguised 'somewhat 
by 'agitating the liquid with a little weai soda lye and 
then with a little sulphuric acid. 

Test for Quicli Liquid Driers. — To test quiok 
liquid driers guoh as are used in paint, allow a portion 
to stand uncovered; if on the evaporation of the benzine 
a separation is shown, the driers contain resinate of 
lead; it no separation takes place, the base is pure 
oil drier. 
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Repairing Painter's Dusting Brush.— The hairs of 
a dusting brush are apt to fall out either through the 
shrinkage oJ the hairs or by the perishing ol tlie cement 
which originally bound the hairs together. Brushed 
should never be kept in too hot or too dry a place. All 
kinds ot hairs absorb moisture, and, iJ this entirely 
evaporates, the hairs lose bulk and come away from the 
binding. To repair the brush, remove the lerrule and 
handle, and replace the hair which has come away, put- 
ting the butt ends ol the hair together, then dipping 
the end in hot pitch or glue to the depth ol i in., allow- 
ing the binding to enter between the hair ends. Then 
take a piece of thin wire, about 1 ft. long, tie up the 
bunch of hair at the base, and dip it again in the hot 
binding pitch or glue. Now fasten on the ferrule, and 
then drive in the wedge end of the brush handle. In 
performing this operation a vice should be used. Fin- 
ally force in the round piece of wood which serves as a 
base to the hairs. 

Properties of Achromatic Object Glass.— An achro- 
matic object glass is one in which the light is all 
brought to one focus, and which shows one clear, sharp, 
and colourless image. In ordinary object glasses there 
Is a very slight amount of outstanding untooussed colour 
roun1 the image of a very bright object due to the 
secondary spectrum. 

Moulded Stone Pedestals.— To make a circular 
pedestal in stone, the better way would be to put 
the block ot stone (if not too hard) in' a lathe, and' 
turn it to the required shape. To work the pedestal 
by hand would be very costly, and, moreover, it could 
not possibly be so true when finished as a pedestal 
turned in the lathe. To work the pedestal, first makfe 
a sheet-zinc mould to the exact size, showing the con- 
tour of the mouldiAgs; this mould will b'e similar to a 



now be gradually raised to the height required by men 
working the crab. To prevent the truss swaying and 
doing damage during ascent, it would be guided by 
workmen holding ropes tied to it. The truss would 
next be placed as nearly as possible in its position, then 
plumbed, adjusted, and stayed temporarily with pieces 
of timber attached to the plate, or other convenient 
fixing, until it could be connected to others by purlins, 
ridge, etc. At the present time derrick cranes are fre- 
quently used for hoisting, in which case the trusses 
would be raised, guided, and placed in x)osJtion more 
speedily than by tjie method above described. 

Pelham and Weyroouth Bridlas.— The Pelham 
bridle, illustnued below, is made like n riding 
bridle (see p. 223) as regards the head, but with a nose- 
band, which Is made singly or lined along the front 
part and stuffed; it is cut either straight or swelled 
in the front, the length -being 2 ft. 4 in. after adjusting 
the buckle. Any ornamental pattern in the stitching on 
the centre must be put through single leather, then 
lined, and the outer lines stitched. With a noseband the 
billets must be made a little longer, so that a space can 
be left between the two loops above the buckle un- 
stitched for the noseband to run through both cheeks. 
The Pelham bridle al«o has two reins, one say 1 in. wide, 
and the other ? in., the length being the same as the 
snaffle- reins. They have billets at the ends,' and the 
wide rein has a buckle at the top also, but the narrow 
rein is spliced together in the centre without a buckle. 
The bit has a curb and long cheek, with two rings Jar 
buckling the reins, the narrow one being at the bottom 
ring and the wide rein in the rein by the mouth. The 
Weymouth bridle (Fig. 2) has two heads and two bits, 
a hackney and a bradoon. The, head fastening to the 
hackney bit is made as tor the Pelham bridle, with a 
noseband, but the head la,stened to the bradoon is made 
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Moulded Stone Pedestals. 

full-size elevation of the pedestal. Procure a piece of 
stone of a size which will enclose the pedestal, square 
it up into a rectangular block, and mark, on the centre 
lines at each end (or top and bottom), as E F and G H, 
care being taken that these are out of twist or in the , 
same vertical planes. Scribe the face mould on the two 
sides A B and c D and work through as for a square 
pedestal. Then put the mitre lines on for each ex- 
ternal angle, and work the remaining two sides. The 
pedestal is now a square, and the only portion of this 
wanted is on the vertical lines at E, F, G, and H. If, by 
means of reverses, this contour could be cut in correctly, 
there would be no need of working it square through; 
however, in working it as described, the mason would 
know .just where, to put in the necessary work. Make qua- 

' drant templates to the various diameters as j k and 
round off the square corners, being guided by vertical 
reverses to completion. For the octagonal pedestal, first 
work the mouldings square through as above described; 
then put on the vortical mitre lines for the octagon as at 
o o, cut oft the four cants, and return the mouldings. 
Another way is to first work the pedestal as an octagonal 
prism. Make a stretching mould, (that is, a full-size 

• vertical profile of the mouldings), which will be some- 
what elongated when applied to the splay face, but will 
be correct when worked through, and will perhaps effect 
a saving of time In execution. The hexagonal prism may 
be worked similarly. 

Futtins Large Roof Truss In Position.— To put 

in position, say, a large hammer-beam roof truss, 50-ft. 
span, a derrick would be erei;ted and held in nearly 
an upright position by guy rones. A block and tackle 
would be secured to the top of the derrick, at the lower 
end of which a single block would be fixed. The other 
end of the tackle would be connected to the truss, and 
the free end of the cord would pass through the top 
block and down through the single pulley fixed at the 
lower end of the derrick, from which the cord would 
' te continued and connected to a crab. The truss would 
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with one cheek only, about 1\ in. longer than the cheek 
of the other head, and from the. other side is one strap 
with a billet anU buckle at the bit; It passe'S over the 
head, under the other headpiece, and underneath 
through the forehead band loop below the other head- 
piece, and buckles in the cheek on the off side. This 
second head is J in. wide, and the long side is about 
2 ft. 9 In. long. The two reins must be exactly like the 
Pelham reins. Bridles are made in different styles, and 
with fancy patterns; for example, rounded cheeks and 
part length rounded reins, leather rosettes, plaited 
throat lash with tassels, plaited fringe on noseband, 
etc. 

Removing Copper or Lead from Mercury.— Pour 
over the mercury warm diluted nitric acid and stirring 
at intervals of thirty minutes for about four hours ; 
this method suffices for small quantities of copper or 
lead, larger quantititis of which are removed by ieatlng 
in a retort, the mercury being covered by powdered 
charcoal, ij in. thick. 

Stiver Wire Toast-rack —A good pattern rack to 
make of wire is one composed ot the letters TOAST 
worked out in fancy form and soldered upright on 
a sound base, the handle being placed upon ' the 
centre letter A. The wire should be bent with the 
fingers only, or with round pieces of soft wood cut 
to the desired form. The soldered joints should be 
made with silver solder, obtainable from any jewel- 
ler's. This melts at a red heat, and borax and 
water paste must be used as a flux. To clean after 
soldering, plunge the article while hot into sulphuric 
acid 1 part, water 9 parts, and then wash well. To 
finish off, scour with flue emery cloth, smboth with 
rottenstone on a rag, and polish with rouge and water 
on a lathe mop, or on the palm of the hand. Give "the 
rack to a jeweller to get it hall-marked, but make sure 
that only standard silver is used in Its manufacture, or 
it may be broken up at the assay office. 
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Lining Brasses witb White Metal.— In large bear- 
ings tlje brasses are usually lined with wblte-metal. II 
a heavy shaft should get slightly ouf of Its true line, the 
pressure will probably be thrown towards one end, and 
If the .step Is quite rigid, tlhe bearing surface will 'be 
diminished. A white-metal lining would aoooonmodate 
Itself to the pressure until a more or less uniform bear- 
ing surface Is obtained. 

Draining Basin of Garden Fountain.— If a fish 

basin Is emptied only at long mtervals, and the nearest 
drain Is some 20 ft. from the basin. It would probably 
be easier to draw offl the water by means of a syphon. 
This could be contrived by garden hose, either rubber 
or woven. The woven hose Is made of larg<ir diameter 
than the rubber hose, and Is proportionately cheaper 
and more ciEoient. At the end inserted in the basin a 
piece of metal pipe would be reflulred, bent to bring 
the water over the edge of the basin, which would bend 
ofl the flexible hose so sharply as to stop the current. 
The otheir end of the pipe would have to terminate over 
a. sink at a lower level than that of the bottom of the 



when they were filled with water. The real cause ol 
the wetness is the condensation on the cold pipes of 
moisture suspended in the air. In a case, for Instance, 
In which such (jondensatiou occurs on pipes situated In 
a basement kitchen, there Is little doubt the ventllatiiig 
arrangements are not entirely satisfactory, and watery 
vapour, or steam, from the cooking appliances condenses 
in the form of water on the cold pipes. The remedy is 
to ventilate the kitchen and encase the pipes, or cover 
them with non-conducting material. Even a couple of 
thicknesses of brown paper, or two or three coats of 
llmewash, on the pipes will sometimes prevent con- 
densation. 

Design for Toilet and Sbavlng Glass.— l^e toilet 
and shaving glass Illustrated by Fig. 1 la best m^ade 
in a dark wo*)d, and walnut or mahogany will look well. 
The back is i in. thick, and of tlie dimenslL/ns given in 
Figs. 2 and 4? It should be marked out and cut with a 
band or scroll saw. The oval plate glass measures 9 in. 
by 7 In., with a bevel | In. wide'. The opening Is cut in 
the back piece to fit the mirror, the moulding being 
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basin. To start the syphon, the pipe would have to be 
filled, or partly filled, with water, and the sink end 
then pinched together. The two ends would then have 
to be placed in the basin, and over the sink respectively ; 
then the end at the sink must be allowed to open, and 
the flow would continue till air commenced to get In 
at the basin end. A small cup-like depression at the 
lowest part of the basin, for the tube end to dip Into, 
would make the emptying process very complete. The 
fish had best be enticed into a pan by the ofler of food, 
and then removed bodily, or else caught in a net and 
put into a pail till after the basin is ready for them 
once more. If the basin is well stocked with plants, the 
water does not want changing; so, it the bottom part 
is muddy, put the syphon in action, and go over it with 
the suction end to draw all the water up ; and clear the 
scum off the top In the same way. The fish will not get 
sucked In if due care be taken; a nip of the hose be- 
tween the finger and thumb will instantly stop the flow 
if any fish is seen to be drawn dangerously near. 

Water Fipes Sweatinst.— There Is' a popular notion 
that, at times, water will ooze through the material 
of which pipes are made, but this Is a fallacy. If It 
were true, the pipes would always be wet on the outside 



made | in. (full) smaller all round inside, and when 
fixed in position forms a rebate for the plate, as shown 
in Fig.' 2, and, enlarged. In Fig. S. The moulding may 
be turned in one piece in an oval turning lathe, or a 
circular ring may be turned to section, and when out 
to the lines A (Fig. 4) will form the top and bottom of 
the moulding; the Intermediate pieces may be fitted 
and worked to shape by hand. Between the mirror 
and its backing -a soft wood ring Is shown. This is 
cut with a fretsaw from ordinary picture backing to 
the size of the mirror outside and about J In. wide. 
This allows the backing to support the glass all round 
the edge, but prevents it rubbing the silverihg. Fig. 7 
shows enlarged a conventional flower design, four of 
which are marked on the foundation. 'Thev^^lionld be 
sunk i in. all round at the dotted parts, leaving the 
design standing out at the original level; the outline 
is cut with a velnlng tool. The drawer is 7| in. by 
3 in. by 3 in. outside, and the top ^ell iFig, 5), over the^ 
drawer and the side brackets (Fig. 8), ^re § in. thick. 
The two small, side shelves (Fig. 61 are also 3 in. thick. 
The outside edges of the top shelf-should be rounded 
as shown at Fig. 1. A piece, 73 in. by 3 In. by g in. 
thick. Is fixed between the side brackets to carrv the 
drawer as shown in section. Fig. 2. The ornamental 
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strip below this piece Is i In. thick and 1 In. wide, 
and Is fixed J in. back from the Iront edge. A Brass 
drop handle Is screwed to the drawer -front as shown. 
After all pieces are fixed as Indicated by dotted lines at 
Fig. 4, the whole may be shellac -yarnlshed or Frenoh- 
ppllshed, after which the caudle sconces may be fixed in 
position. The finished article may be hung by means 
of ordinary brass eyeplates. 

Silvering Painted Glass When a painted design 

on glass is to be backed up with silver, if the padntlug 
nearly covers the glass, it would be simpler to cover the 
part to be silvered with silver leat and burnish it in 
the same way as gold is burnished. The silver can be 
obtained in books. The glass should be well cleaned, 
and a weak solution of isinglass laid freely on it. The 
silver leaf should then be laid on and allowed to dry, 
the silver being burnished by hot water, which must not 
be allowed to go on the painted design or it might be 
disturbed. 

Adjusting E nmpy Level.— The level should be care- 



turn the telescope one quarter round— that is, over the 
pair of conjugate screws— and level again; turn the 
telescope back to its first position and level again; and 
so on, until the telescope is level in both positions. 
Now, turn the telescope one half round ; if the bubble 
is in the centre there is no error ; , if the bubble is not in 
the centre, bring it half back by the capstan screws at 
the endiof the bubble tube and half by the screws under 
the frame of the telescope. 

Dividing Vernier.- For dividing scales, mathematical 
instrument makers use a dividing engine; all other me- 
thods are mnkesljUts and liable to error. A dividing 
engine consists of a bedjplate, to which the scale is 
clamped, and a slide parallel to it. The slide is oper- 
ated by an accurate screw with a large divided head, and 
Is, in fact, a micrometer. By its means the slides can be 
advanced any number of turns of the screw. The slide 
carries a diamond point, with which the rule is marked 
at each division. A vernier to read the tenths of a 
division of the scale must have a length equal to nine 
divisions of the scale. This length must be divided into 
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fully tested In the manner described below. Drive down 
three stakes 5 cbalns apart (call them A, B, and c), and, 
placing the instrumeint halfway between each pair, find 
the several correct heights of each. Let A = 100"00 ft., B 
= 104'20 ft., and c = 102'80 ft. Now place the instrument 
close to A, and find the heights; if they are the same as 
before, the instrument is in adjustment. For the sake ol 
getting an example, however, let the heights be A = 
100-00, B = 104-00. and c = 102-60; that is, A being the 
constant, the reading of E Is -20 lower than it should be, 
and so is that of C; but if A B is equal to b c, which is 
the case, bo-Bh being 5 chains in length, if the bubble 
points "20 too low at B, it should be "40 at C; the '20, 
therefore, is owing to an error in the line of oollimatlon. 
In order to correct this error, use the small screws at 
the eyepiece of the telescope, and move the web untU 
the reading at E, deducted from the present reading, 
becomes just half of the reading of c deducted from its 
present reading; this -will give the adjustment for the 
line of oollimatlon. Having now got the line of col- 
limatlon parallel to the bubble, the next adjustment is 
to make the line of collimation exactly perpenaicular to 
the vertical ajtis; or, in other words, that the bubble be 
in the centre throughout a complete revolution. Set 
the telescope over any two opposite screws and level; 



ten equal parts. For dividing, a mandrel or a watch 
lathe may be used. The vernier may be clamped to the 
face-plate and the face-plate wedged immovably. A fine 
pointed cutter can be put in the rest, and the screw of 
the bottom slide used as a micrometer. A temporary 
division plate may be fixed to the handle, also a pointer 
to show small portions of a revolution. Traverse the 
slide until the cutter travels from end to end of the 
vernier. Count the revolutions made by the screw. 
Suppose there are 22'7; then 22-7 .^ 9 = 2-52 will be the 
distance between each division. This distance will be 
the fii?st division, and so on. 

Softening Pump Leathers.— Some waters have a 
tendency to make pump leathers hard. Try thoroughly 
soaking Vhe leatliers in castor oil until this has pene- 
trated into the pores. If this does not prove a remedy 
dress the new leathers with a lubricant composed 
of 4 parts of best linseed oil, 2 parts ol olive oil, 
1 part of spirit of turpentine, 2 parts of castor oil, 
i part of beeswax, and J part of pitch. Boil these 
together in an earthen vessel over a gentle fire, and 
during ebullition dip in the leathers and allow them 
to remain for a few minutes; fifteen minutes is sulB- 
oient for thick leathers. 
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Blackening Dominoes.— For bone dominoes, black: 
japan should be first warmed over a fire to render It 
fluid, and then applied by means of a bog -hair fitch brush 
or German domed oamel-halr brush. If used In a warm 
atmosphere free from dust, the japan will dry with a 
hard uniform brilliant finish. It should be applied 
sparingly. For cheap wooden dominoes, a black ebony 
stain and varnish combined will be most sulliable. Dis- 
solve 6 02. of orange shellac In 1 pt. of methylated spirit, 
adding sufficient aniline black to obtain the desired 
colour. Apply with a sable-hair brush. Either of the 
above may be obtained from most oil and colourmen. 

Simple Remedy for Rusty Boilers. — Galvanised 
Iron boilers (" copper " boilers), after two or three years' 
use, begin to mark the clothes with iron-mould, although 
no Ijrace of rust may be seen. The fault may be reme- 
died In the following manner: The Inside is made as 
clean as possible, and then dried, when a good thick 
coating of Umewash Is applied and , allowed to dry 
before the copper is used. This application , of lime- 
wash requires renewing once in four or five months, but 
even If the rehewal of the Umewash Is required more 
frequently, the trouble Involved is not very great. The 
Umewash does not harm the clothes. 

Scotch Coping or Finisb for Masonry Walls.— The 

term "Scotch coping" is used in the north of Ireland 
and elsewhere tp Indicate the coping used on rubble 
masonry boundary walls. It -consists of flat bedded 
stones 9 in. to 1 ft. 4 in. long on bed, and 9 in. to 1 ft. 4 in. 
high, laid on a thick bed of cement mortar.- and over- 
salllug the face-line of the wall from J in. to 1 in.. 
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Masonry Walls. 

The heart of the wall' is flushed up with cement mortar 
and spalls, in order to throw the water to the outside. 
The joints are pitched vertical for about 6 in., and, 
squared as far as possible to the centre of the wall. 
The stones are mostly built high and low alternately 
(see Figs. 1 and 3), but sometimes are kept nearly ,all 
of the same height (see Fig. 2), 

Fireproof Paint.— Silicate of soda has been used for 
protecting woodwork (principally Interior) against fire. 
The silicate is thinned down with hot water, and two 
or more coats are applied to the woodwork. Another me- 
thod is to mix equal parts of finely powdered asbestos 
and slaked lime, adding a very small proportion of 
boiled oil as a binding' agent, a-nd thinning the whole 
down with sllioate of soda solution. Mineral colours 
may be added as desired. Washable distemper paints 
for both interior and exterior use minimise the risk 
somewhat as against oil paints. 

Special Solders.— A solder that melts at 150= F. is 
composed of 15 parts of bismuth, 8 parts of lead, 4 
parts of tin, and 3 parts of cadmium. Another solder 
that melts at 201° P. is composed of 2 parts of bismuth, 
1 part of tin, and 1 part of lead. When making either of 
these alloys, melt the metal with the highest melting 
point first, and then add the remaining metals; well 
stir the whole, and cast into Ingots or strips for solder. 
For fluxes, oil or tallow used on a clean metallic surface 
is necessary when soldering with the above alloys. 

Measuring and Charging Bricklayers' Work.— In 

London, brickwork is measured by the rod of 272 super, 
ft., or 30J super yd. of the standard thickness of 1 ft. 1 in. 
In the North of England it is measured by the super- 
ficial yard, 9 in. thick. The openings should not be 
measured as brickwork, but should be- measured and 
charged separately to cover extra labour In forming and 
plumbing angles and returns. Probable cost is very 
difficult to estimate, depending -upon the. speed of the 



man, the rate of wages in the district, etc. A bricklayer 
and labourer may lay 1 super. -yd. per hour = Is. 6d. for 
wages; 1 super yd. of brickwork 9 in. thick takes 90 
bricks (at, say, 25s. per 1,000) - 2s. 3d.; and Ij cwt. 
mortar (at, say, 6s. pei" ton) = 5d.; or a total of 4s. 2d. 
It the openings are large and easily worked round, 2d. 
or 3d. per yard may sufBoe ; if small and entailing much 
labour, 9d. to Is. per yard. Extra charge is also made 
for setting steps, sills, lintels, arches, wallplates, build- 
ing In frames, round ends of beams, etc. 

Curtain-lifting Device for Fortl6re Rod.— When a 
portlfere rod for curtains has been fixed, much addi- 
tional comfort is gained if the curtain is long enough 
to allow a few inches to, lie on the floor, so as to, 
exclude the draught coming under the door: but 
this in the ordinary way would necessitate the curtain ' 
being lifted up and fastened when anyone required to 
pass in and out of the room. If, however, the simple 
expedient shown in the accompan'ylhg illustrations Is 
adopted, this inconvenience is removed,' and the curtain 
is raised from the floor and lowered again each time the 
door is opened and shut. In about the centre of the 
framing around the door at the top Is inserted a small - 
screw eye A (Fig. 2) to which a length of cord is attached. 




Fig. I 



Fig. 2 



Curtain-lifting Device for Portltae Kod. 

This cord is passed over the pulley b (Figs. 1 and 2), 
fixed in the top of the door itself, and is continued 
underneath the curtain to c, where it is joined to three 
other cords terminating In three small rings sewn to' the 
Inside of the curtain about 1 ft. or so from the bottom. 
Thus every time the door is opened the curtain is raise! 
by the strings pulling it upwards. A modification of 
this plan is to have, instead of the rings, a thin lath sewn 
inside the curtain, to which two cords only are attached. 

Reviver for Patent Leather.— To make this, mix 
warm linseed oil 1 pt., and cream 1 pt. Apply vrith a 
sponge and polish with a soft flannel or rag. 

Cot Mattress. — The' following instructions refer to a 
cot mattress 4, ft. by 2 ft. Ticking for mattress 
making is sold 4 ft. 10 in. wide. In order to econo- 
mise material, for a cot the width of the ticking 
can be used for the length. In cutting, allow J in. 
to the f6ot both ways. The borders, which should 
be 4 in. deep, should be cut on the cross from 
fancy Belgian ticking. The cases are seamed right side 
out, the seajns being strapped with mattress ribbon. 
Twenty pounds of wool flock, or 10 lb. of wool and 8 lb. 
of hair,, will be sufficient.' providing the materials are 
of fair quality. Tuft with 9-in. diamonds, using crim- 
son felt. To set the borders, they will require blind- 
stitohing with two rows. For spring woven-vrire mat- 
tresses, a French overlay is generally used; these over- 
lays are cut without borders,, simply allowing 1 in. to the 
toot for fulness; then seam the wrong side but, leaving 
a space tor the fillings, then work out the top even, and 
tuft. These mattresses will finish about 3 in. thick, and 
for fiillings allow 6 lb. to the foot in wool or 5 lb. in hair. 
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straightening Bulging Wall.— It Is quite possible 
lo bring a bulged wall back to a vertical position, but 
great care is required in the operation, as well as liberal 
expenditure on temporary stiorlug. The best method 
of straightening is to use Iron tie-rods, and pull the wall 
into position, erecting a set ol shores outside to prevent 
the wall returning to its present position dujrlng the 
operation, another set of shores inside to prevent the 
walls being pulled inwards too far, and a third set 
against the opposite wall to prevent that being pulled 
over. The flr^t operation will be to fix a number of 
wrought-lron tie-rods of say IJ in. diameter, paysslng 
through the walls, with nuts and large S-shaped washers 
at each end. By Inspection it will be seen that as the 
wall straightens It will turn on a fulcrum at or near x 
in the figure; here the mortar must be cut out from 
the widest joint in the brickwork to the extent of half 
the thickness of the wall, and, as the cutting is 
done, the fissure must be filled with dry sand. Sets of 
shores are then to be erected along the wall B, and it is 




opened must be raked out and pointed. Some of the 
tie-rods may be left in, the others being removed; but 
if it is desired to remove all the tie-rods, strong but- 
tresses built in cement mortar should be erected on 
the outside, more especially opposite the feet of the 
roof principals, and .after being left for a couple ot 
weeks to set, the tie-rods may be removed. The bulging 
being due to the roof principals, it will be necessary 
to tie their feet together, as shown in the sketch, in 
which p indicates the permanent tie-rod. 

Making Riding Bridles.— For riding bridles (pee the 
mustration), the buckles are made square, round, or 
fancy shape, and are of brass, tinned or plated. A 
snaffle bridle is a single head and rein bridle, the cheeks 
being about i in. wide and 9 In. long. The cheeks must 
have a buckle at each end, one with a chape turned 
down, and the oiher on the flat end of the strap, without 
turning, and with the billet underneath. Leave space' 
for a loop before the buckle and the point of thp cheek, 
the billet being placed far enough behind the buckle 
for two loops; a runner loop is needed on the cheek, 
and another stit«hed with the chape at the buckle, the 
billet being cut 9 in. long. They should be stltched-in 
single-handed, and back-stltolied with linen thread or 
silk, according to the style of article to be made. All 
the stitching must be done from behind, so that the 
best face of the stitches will he next the horse when 




Straiglitening Bulged Wall 



preferable to hav& as many raking struts as there are 
tie-rods, and the head of each strut should be fixed 
close to the point where the tie-rod passes through the 
wall. Sets of strut® are then to be ereoted on the inside 
of the bulged wall, and so arranged that they support 
baulks of timber touching the wall at the base, and 
they should set perpendicularly, not against the face 
of the wall, for their whole height, the object being 
to bring the wall to the uprights and no fartlier. The 
last sets of struts are erected on the outside, and are so 
arranged that each strut is independent of the others. 
As the wall is pulled in, each strut will require adjust- 
ing separately, those pieces against the part most bulged 
requiring to be moved more than the others. It would 
be better to fix these struts before doing anything, 
as they will prevent the wall bulging farther during 
the preparatory stages of the work. iSverything being 
in position, and a sufaclent number of men in at- 
tendance, the rods are screwed as tight as may be, 
and then heated by means of oil lamps, which may 
be held at short distances apart along their entire 
length. The tie-rods expand longitudinally, pushing 
their ends outwards with the nuts, which air© then 
screwed tight, and the rods allowed to cool,, drawing the 
walls into position as they contract. The external 
Shores are then wedged up, aiid the operation Is re- 
peated as often as necessary- that is, until the inner 
face of the wall touches the uprights of the inside 
shores. The sand-joint must then be cleared out and 
filled with cement mortar, and all joints which have 



the bridle is on. Make one hole in each billet, leaving 
enough material to pass through the two loops and cover 
the stitched. The cheeks being finished, cut the head 
strap li in. by 1 ft. 10 in., and slit it for 5 in. on each 
side. The width of this strap varies with that of the 
cheeks and throat lash. A %-in. cheek should be slit 
I in. on one side and | in. for a i-in. throat lasli, taking 
care that the wide slits are both on the same Side in 
each end. After punching four holes in the wide slit, 
and six closer together in the narrow ones, make the 
front I in. by 1 ft. Zk in. from the end of one bend to the 
other, after bending. Turn it over the head strap, and 
mark a line across close to the head strap, thus having 
1 ft. 1 in. between the cross lines. Stitch the ends 
down, with a row along each side, and make the throat 
lash i In. by 1 ft. 7 in., after turning down for the 
buckles. Put two runner loops on the throat lash in 
addition to the loops at the buckles of each end. Then 
cut the reins, the dimensions of which are 1 in. or 
i in. by 4 ft. Prepare them for the buckles like the 
bottom of the cheeks in the flat, place a J-in. covered 
buckle at the other end, narrowing the chape down to 
the width ot the buckle and the end of the other rein 
also for buckling. Put in the billets, with one loop 
before the buckle and two behind, and always put the 
strong end of the rein In the billet end; the length of 
the billets is 10 in. Sometimes the bridle is made with- 
out, any billets, the cheeks and the reins being stitched 
fast to the bit; but the advantage of the other method 
In making it possible to remove the bit Is evident. 



324 



Cyclopaedia of Mechanics. 



Brick Pavements.— The use of bricks as a paving 
material for footpatta Is oommon in many parts of Eng- 
land. One of the chief points In their favour Is that 
■bricks are easily laid, and are easUy removed when-it Is 
necessary to lay or repair gas-pipes or water-pipes, or 
to make connections with house drains. Bricks are 
comparatively cheap, and are not unpleasant to walk on, 
giving a better foothold in winter than a smooth flagged 
or asphalted pavement. The dark colour otthe Staflord- 
slilre blue brick is objected to by some persons, but It Is 
certainly to be preferred, under a glaring sun, to the 
light colour of a flagged pavement, which reflects the 
sunlight up into the eyes. When laid with a broad stone 
coping, bricks are decidedly neat In appearance. The 
objections to brick pavements are that, like all pave- 
ments with many joints, they cannot be" kept so clean 
AS aspbalt, tar-paving, or monolitSi cement paving-. 
They are also apt to sink locally, forming hollows; and 
when the brlQks are not sufflciently burnt, the outer 
surface wears off and shows the Interior red colour of 
the brick. The sizes in use are very numerous. Includ- 
ing such sizes as 1 It. square, 10 in. by 5 In., 8J In. by 
Ai in., 9 in. by 5 In., and 7 in. by 4i in. The thickness 
also varies from li In. to 3 in. thick. In America omJln- 
ary plain-faced bricks are used, but In England they are 
usually ornamented; examples of ornamentation are the 



are drilled from 5 it. to 8 ft. apart, the distance varying 
according to the softness of the rook, the depth to whioh 
they are to be taken, the size of the charge, etc. The 
best depth 'for economical working Is from 5 ft. to 6j ft. 
When it becomes necessary to remove a greater depth. 
It Is better to do the work at two operations, removing 
the first layer before commencing the second. The 
holes should be taken from 1 ft. to 2 ft. 6 In. below the 
level of the intended finished surface. The dynamite 
may be obtained either in cartridges or in bulk, the 
former being the better and safer method. The car- 
tridges used at Palermo Harbour were about 1 ft. in 
length, and each contained about 1| lb. At Panama 
thirty-flve to forty mines were fired simultaneously by 
electricity. The dynamite is exploded by means of an. 
Intermediary, fulminate of meircury or similar material; 
the electric spark explodes the fulminating material, 
and this explodes the dynamite. After the blast, the 
rock Is dredged out. 

Saddle Girths.— Saddle glnths (shown by Figs. 1 to 3 
accompanying) are made of linen, worsted, or union— 
that is, part linen and part wool— they are also made 
of raw hide, whipcord, and plaited brown leather. It 
is, however, more common to employ the first-named 
material. Girth buckles must be obtained with safety 
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diamond pattern (Eig. 1) and the rosette pattern (Fig. 2). 
The hardest bricks are made of blue Staffordshire vitri- 
fied stoneware, but red and buff bricks are obtainable, 
and are useful for forming ornamental panels in spaces 
before shops whioh are set back from the line of foot- 
path, round central lamps, or in similar positions. As 
a rule, they are laid in straight courses across the line 
of the footpath, as Indicated in Fig. 1 (K signifying, the 
kerb), but in some towns they are laid in herringbone 
fashilon, as shown in Fig. 3. As to the foundations and 
the manner of laying Vhe bricks there seems to be much 
diversity of practice amongst town surveyors, Some- 
times a concrete foundation Is prepared, on which the 
brictks are bedded on a thin layer of cinders or sand; , 
sometimes hard ballast is used for the foundation. 

Dynamite Blasting in Deep Water.— A rectangular, 
flat-bottomed scow, or a raft of large size, say 40 ft. by 
60 ,ft., is used as a staging for the work ; the -drills may 
be worked either through the bottom or over the edge 
of the raft, as may be found most desirable; a heavy 
cast-iron pipe, renting on the rock to be blasted, stands 
up a short distance above the surface of the water, and 
serves a fourfold purpose— It serves for guiding the 
drill, it prevents the- blasting hole being lost when the 
drill is drawn up, it prevents sand and shingle being 
washed Into the hole, and finally it forms a cliannel for 
the introduction of the dynamite cartridge. The holes 
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bars across them and the chapes should be cut pointed 
at the ends, swelling out at the sides to grow narrow 
to the width of the buckle at the top, where they bend. 
Always stitch them round, and put a straight line in the 
centre to keep down the point of the turn-down; only 
about twelve or fifteen stitches are put in the centre. 
When this has been cut and prepared -for the buckle, 
stain the edges and turn In both corners of the web to 
meet In the centre; then run a stitch through them to. 
keep them down, and out a little off the extreme point 
and tack the chapes and buckles before stitching. The 
length varies from 3 ft. to 3 ft. 6 in. A Fitzwllllam girth 
is made of web 5 In. wide, the ends-being bound with 
leather and a Tchape and buckle being placed on each 
side — that is, in each corner, two at each end of the 
girth. A 1-in. loop is then pjt across the girth, 5 in. 
from the end, on each side, and the loops are stitched 
across twice at each end, >an opening being left in the 
middle tor an ordinary girth to pass. A single ordinary 
girth rhust iihen be made, one end being placed through 
each of the loops, and the Fltzwllliam girth Is complete. 
It is a very safe girth, and keeps the saddle steady in ' 
place. IE so desired, chape punches can be used to cut 
out the chapes at one stroke, or for cutting partly round 
or cornered patterns the head knife may be used. 

Plate Powder.— To make a plate powder to be used 
by saddlers, take as much sulphate of iron as will fill 
a clay pipe, keep it on the fire for a quarter of an hour, 
and mix with powdered chalk. 
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False Collars for Horses.— Hoi-ses' false collars 

(see the Illustration) are very valuable when all other 
means ot easing A collar have failed. They are made to 
fit Inside a collar, but should not be so thick as to inter- 
fere with Its size, J even when quilted. Some are made 
single leather, and others one thickness of felt, and some 
are quilted. All are made alike In pattern, but the 
quilted ones need a little allowance tor the stuffing and 
quilting, say IJ In. wider; the shape is somewhat similar 
to that at a collar lining. A brown paper pattern can 
be cut out first to fit the collar, and then be manipulated 
so that the creases come out In the trimmings. Run a 
single thickness fonvard quite to the front to cover tlie 
wide part of the body of the collar well, and come out 
beyond the body allx round about li in. The single 
leather and felt collar must be cut to pattern, and 
seamei^ both ends together, with a strap and buckle at 
both sides and at the bottom to keep them In place. 
Crease the leather double with a hot iron along the 
edges, and, when felt is employed, it is advisable to 
place a thin piece of leather over all the joints and 
stitch it on each side of them, having previously joined 
the felt end to end. The felt must always be cut length- 
wise, not crosswise, because It will only stretch across. 
To make a quilted collar, cut the leather IJ in. wider, 
but do not let It reacli beyond the iorewale outside. 
When cutting it, allow about IJ in. more In width than 
the finished size. Four pieces of basil will be needed. 




False Collar for Horses. 

two lor each side reversed; each pair must be stitched 
together, whipped over the edges with the flesh outside 
and the ends stitched together, so as to form a bag from 
end to end. Having cut a hole so that it will be out of 
sight when finished on the side next the collar, turn 
the collar inside out, and cut a similar, though smaller, 
hole In the other side. Both sides can now be stuffed 
separately through these holes. A piece of strong, fine 
cane will" be required, long enough to run all^ound the 
honow between the body and forewale of the collar in- 
side, meeting in the point at the top. Put it through 
one of the holes in front of the false collar, and spot it 
In drawing the leather tightly over it all round. Thus, 
when the collar is finished, the cane will fit Into this 
hollow with a spring, keeping It in place close to the 
body. After that, stufi the collar with fine flock, putting 
more stuflng at the draught if necessary, and then quilt 
It and stitch up the holes in the sides. Run a row of 
quilting along the outside near the edge first, and then 
two rows Inside towards the cane, a very small tuft of 
wool being also placed Inside under every stitch. The 
thread must not be cut and knotted at each stitch, but 
should be just pulled home, and the thread run from 
one stitch to the other; it must be smooth and even all 
over, not baggy. Finally, place it in its position, and 
catch it as firmly as possible with the spring cane in the 
hollow under the forewale. 

Water Collecting in Gas-pipes.— The condensation 
found In gas-pipes and fittings is principally water 
thrown down from the gas by the cooling and condensing 
action of the air, and this condensation may contain a 
certain proportion of the hydro-carbons, which are the 
light-giving portions of the constituents of the gas. 
On this account the condensation in gas-pipes should be 
avoided as far as possible.. There is a possibility of a 
portion of the moisture arising from the water In the 
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meter, but in this case the gas must have passed through 
dliferent temperatures before arriving at the meter, or 
it would not take up any moisture from it. Where 
oompo. tube is laid in damp plaster, that material acts 
as a very efficient condenser, which. If the gas has 
passed through pipes laid in a warm ceiling, would 
quickly cause moisture to accumulate in any slight 
bend In the pipe. Compo. tube of J-ln. diameter is so 
very slight that it easily dips sufflciently to permit of 
an accumulation of moisture, which would be enough 
to cause jumping lights. 

Calculating Water Pressure on Reservoir Dam.— 

Water pressure always acts perpendicularly upon the 
containing surface; hence, on an inclined face Inside 
a reservoir the pressure per square foot will be repre- 
sented by the oardinates to a right-angled triangle whose 
base lies along the whole length of the wetted face, and 
vrtiose perpendldular from the lower end of the lace 
equals the h.ead of water h in feet multiplied by 62i lb., 
the weight io of a cubic foot of water. The total pres- 
sure acting at one-third of the height for each foot of 
the length will be one-halt w ft ! or one-half iv h sec. 0, 
as in Fig. 1. This is the force line used in working out 
the stability of the dam. and any Inclined force may 
be converted into its equivalent hoirizontal and vertical 
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HORIZONTAL COMPONENT 
Fig. 2 
Calculating Water Pressure on Reservoir Dam. 

components by making a triangle whose base and per- 
pendlcular shall be horizontal and vertical, and whose 
hypothenuse shall be equal and parallel to the given 
inclined force, as in Pig. 2. Fig. 1 illustrates a section 
of dam showing thruSt from water, and Fig. 2 the triangle 
of forces. 

Preventing Indian Ink Arom Smudging.— To pre- 
vent Indian ink from smudging when coloured over, 
put a piece of bichromate of potash, about the size of a 
pin's head, in the saucer, and rub it up with the Ink. 
Do not use more, or it will run with a yellow stain on 
each side of the line. If the ink is not thoroughly 
ground up, it will have a tendency to run when washed 
over. Fixed liquid Indian or Chinese ink may be 
bought in shilling bottles {either Wolff's or Miiller's) 
from most artists' colourmen. This ink will not wash 
up. 

Plumber's Tool-bag.— The beet material to use for 
a plumber's tool-bag is good Brussels or other carpet, 
and it should have a leather lining, which should be 
cut to the size required so as to avoid a seam at the 
bottom, and should be closely sewn up the sides. The 
carpet should then be cut to suit the leather, allowance 
being made for seams and for about 21 in. to tuom down 
at the top inside the leather; It should then be closely 
sewn, wrong side out, with strong carpet thread, after 
which It should be turned, the leather lining put Inside, 
and the 24 in. allowed at the top of the carpet turned 
down and closely sewn all round inside the leather. 
Holes should then be cut near the top, and eyelets, con- 
sisting of short pieces of compo pipe, tailed to the 
carpet inside and out, or. In place of eyelets, short 
pieces of leather strap may be riveted to the top of the 
bag, with brass rings to pass the cord through. 
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Frozen Gas-meters.— Iba best and (luickest means of 
■getting a light wlien the water In a wet gas-mater has 
frozen is to supply the m6t«r with warm water until the 
lc8 thaws, when the surplus water will escape by the 
overflow. The wal«r should be poured all over the meter, 
and afterwards In through the hole geneially to be 
lound on the rlght-han^ side ot the Index-box and 
covered with a screw plug. The plug should be removed, 
ais well as a smaller one at the botrtom ol the Iront box 
on the meter, either at the side or In front. The bot- 
tom hole is the outlet for the surplus water. After as 
much as possible ol the water has run out, both the 
plugs should be returnEid to their ptoces. But the neces- 
sity for thawing may in many cases be prevented by 
making a box somewhat larger than the meter, and 
filling the intervening space early in the winter with 
horse manure, when the water will probably never 
freeze, and thus a great nuisanoe' would be avoided. 
Another plan to prevent freezing is to mix a little 
glycerine- with the water in the meter. 

Fitting up Treadle Grinilstone.— A 24-in. Yorkshire 
gxindstone can be purchased for about 10s. ; for 
joiners' tools a stone of fairly "flne grit will be required. 



additional pipes Ijelng added a:s the job proceeds,- and, 
in some- cases, heavy weights being put on to facilitate 
the cutting edge of the first pipe. The projecting flange 
on the outside ot the pipe has been found a nuisance, 
but one firm offered to make them with the flanges 
inside to overcome that dlflcnlty. Shafts for mining 
purposes are sometimes sunk in running sand in the 
following manner: The excavation is started of much 
larger diameter at the surface than the outside of the 
brick lining. It is sunk,, say, 6 ft. A crib is then laid 
on the bottom, and thfe sides have sheet piling driven 
In close together right round. Another crib is fixed 
3 ft. above the first one, and another at the surface; 
these are supported by props from the lower ones, or 
by cleats nailed to the plies, and may be fixed after 
six or eight piles aire driven. Another d<»pth is then 
sunk, and the next piles are driven inside the lowest 
crib thus reducing the diameter of the shaft, and so 
on till the sand is passed through. Bometimes, when the 
sides do not stand well, shorter piles have-to be used. 
If the depth of the sand can be ascertained before com- 
m-endng, then the top diameter must be increased by 



the number of pile lengths multiplied into twice the 
ikness' of a crib aud'a pile, which will give the 



thickness' 




Treadle Grindstone. 







Fittings for a stone of this size, including roller bear- 
ings, spindle with cheek and washer, crank at one end 
and handle at the other, would cost about 4s. The stone 
can be fitted up with both foot- and hand-povrer. Fig. 1 
shows a side and Fig. 2 a front elevation ol a wooden 
frame made of 3-in. by 2Jj-in. soantllng. -The trough may 
be of 1-in. elm board, and will be found convenient for 
keeping the space below the stone clean and catching 
dirty water, but may be omitted if thought unnecessary. 
Fig. 3 gives a plan of the -wrought-iron treadle, which is 
connected to the crank by a i-in. iron rod. Tlie handle, 
which should be removable, comes on the opposite side 
to that sh<ywn by Pig. 1, and when this is used the 
connecting-rod may be unhooked from the crank. The 
treadle may be made of IJ-in. by J-in. bar iron. 

Sinking Well and Sbafts- in Running Sand.— In 

some cases it has been found advantageous to line the 
- well .with concrete or iron cylinders to a depth con- 
siderably below the water level, and continue to the sur- 
face with ordinary brick steinlng. In such cases the 
water has to come up thrpugh the bottom. If the lower 
part of the steinlng was built -with brick in cement, 
or built dry, and then well puddled outside -with clay, 
the same purpose would be attained; but this is difS- 
cult to do in a running sand. In any case the sand 
would " flow " in with the water, and require frequent 
dredging. If a pump is used for raising the water, the 
suction should dip into a tub, or other suitable vessel, 
sunk below the water line, but stood upon the sand 
bottom. Wells in water-laden strata have been sunk 
quickly and cheaply by means of 3-ft. diameter seconds 
quality socketed drain pipes. The sand Is dug away 
from the Inside until the pipe sinks into the ground. 



extra diameter reciuired. The walling is - then carried 
Up inside the timbering, and, where the diameter in- 
creases. It is filled in between the back of the walling 
and the timber with dry material rammed solid. This 
appears at first an expensive method, but, when a run- 
ning sand is to be contended with, often comes cheapest 
in the end. . 

Detecting Preservatives in Milb. — Mir. Wynte!r 
Blyth uses the following method to detect preservatives 
in milk : Ten cubic centlmelires of each sample of milk 
to be tested and the same quantity of sterilised milk 
known to be quite pure are pla<:ed separately in glass 
tubes, and to each is added two cubic centimetres of a 
very strong solution of alkaline litmus. The tube con- 
taining the pure milk is named the " control tube," and 
if afteV the last treatment the other tubes are not ot the 
same stode of blue as the control blue, add to them a 
semi-normal solution NaOH solution -until the tints are 
identical. Plug each tube with cotton wool and heat 
in the water bath to 80 C. (176° F.) lor ten minute*. ■ 
After cooling inoculate each tube, including the control 
tube, with 0'5 cubic centimetre of a mixture of one 
volume ot sour millt and 200 volumes ot water, and then 
allow the tubes to stand at ordinary teraperature~Ior 
twenty-four hours, or even longer, until the contents Qi 
the control tube is white oir very nearly so. It the 
other tubes originally contained pure milk they also 
will be white, but If preservatives have been used they 
will be of a blue or pink colour. 

Leather Preserve.— To preserve harness from the 
effect of ammonia in stables add a little glycerine tp the 
oil employed. 
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• Bracing Gates and Doors.— There Is a oorreot posi- 
tion or angle oJ inclination lor bracing gates and doors. 
H a gate is not iDraoed in a proper manner, its usefulness 
«nd Its period ol service will be considerably short- 
ened, owing to its falling at head and dragging on the 
ground. Kg. 1 represents the correct angle of inclina- 
tion for a 9-ft. five-bar field gate. If a set square of 
45° be placed against the back stile, the correct position 
will be obtained. Care should be taken that the foot 
ol the brace sets against good sound stuff. When sap 
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results. It is a generally correct plan to place all 
braces at an angle ol 45° with the horizontal. Of course, 
there are instances when, owing to the oanstriiction or 
width of the gate or door, this cannot be dome. An in- 
stance of the impossibility ol bracing a wicket at an 
angle of 45° is shown by Fig. 4. Fig. 5 shows a very 
common but incorrect method of bracing a framed 
lodged door. Supposing the lower portion of the brace 
(marked A) be removed or decayed, then the bracing 
becomes practically useless, or is entirely dependent 
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Bracing Gates and Doors, 



occurs on the edge of the back stile, or at the bottom 
next the brace, the bracing is rendered of poor account. 
The top end of the brace should be mortised and pinned 
Into the top rail. Ordinary paled gates for 9-ft. open- 
ings are, in a great many instances, braced in an im- 
proper manner. The purpose of a brace is to keep the 
rails at right angles to the back stile, so as to prevent 
the head from dropping. If the brace (Fig. 2) ba slightly 
perished, Its usefulness Is diminished considerably. 
In passing through the middle rail of the gate, the 
brace is halved or mortised; but the fitting of a brace 
Into the middle rail either weakens the rail, if it be 
halved, or weakens the brace if it is mortised; both 
methods causing a bad joint, which retains moisture and 
hastens decay. The method shown in Fig. 3 gives better 



upon the nails in the ledges, which are not always 
sound; whereas, if the part marked B (Fig. 6) be re- 
moved, the bracing is but slightly affected. A great 
deal depends on the bracing having a sound seating. 
In the method shown in Fig. 5 decay generally com- 
mences at the sea* of the brace, owing in part to the 
ready retentton of moisture. Ordinary ledged doors, 
when braced, should have the braces let into the ledges 
as shown at Fig. 8, and about 3 in. from the end of the 
ledge. A very necessary precaution to take with ledged 
doors Is to fix the ends of the ledges and the braces 
securely with screws or rivets, as shown in Fig. 7. For 
farm buildings, as the doors of stables, cowhouses, or' 
pigsties. It is absolutely necessary to use rivets for tlie 
ledges' and braces. 
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MicaFlour.— Flour or powdered mloa dates from 1870, 
when a patent was granted to Frederick Beck tor a 
process Jor coating wall-paper and other, surfaces with 
a mixture of ground mica and transparent varnish. 
So applied, the mloa has a silvery lustre and sparkle 
which does not fade or tarnish with age, as all metals 
must sooner or later. The great cheapness of mloa flour 
compared with metal dust caused the latter to be super- 
seded entirely as an ingredient in wall-paper colours, 
and processes tor gilding and colouring the former were 
Invented. Now almost all of the cheaper wall-papers 
are decorated with mica paints, while the finely -tinted 
grades are - used even In the higher-priced papers. 
Mica flour has been a staple commoditv In the market 
since 1890, but only within the last ilve years has the 
great development taken place. The Industry continues 
to grow, though still confined wholly to the United 
States. 

Manhole for Sewage and Surface Water.— Fig, 1 

shows the plan. Figs. 2 and 3 transverse and longitudinal 
eections of a manhole, 5 ft', by ,2 ft. 6 in., with two 15-ln. 




of glass for forcing purposes, and who often do their 
own glazing — is to omit the top putties altogether, th^ 
back putties being carefully laid, and in more liberal 
quantity than is usual In ordinary glazing; the glass la 
then thoroughly bedded, and sprigged or bradded to the, 
sash bars,' after which the putty Is levelled off to the 
surfaice of the glass; a line of thick paint, extending' 
J in. or so over the glass, is then applied on each side . 
of the bar. This makes a good watertight job, and, as 
compared wltli the prevailing method, breakages are 
more easily replaced, considerably less putty is used, 
and the rebates in the bars— lor new work-^need not be 
so deep. Bet'ween' the two systems, both thoroughly 
done, there would be li-ttle -to cJhoose from a utilitarian 
point of view — appearance being beside the question- 
but the gardeners' system should be considerably the 
clieaper, , 

Sparking Systems for Petrol Motors.— There are 
two systems ol sparking In use lor the ignition of the 
gaseous charge. . In the contact spark system the spark 
Is produced between two contacts within the cylinder, 
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Sewer Manholes. 



pipe sewers at the same level, and with a division wall 
D 3 ft. higli to prevent the sewage overflowing into the 
surface-water drain, or^mce versA, until thereds at least 
3 ft. of extra water. If one sewer Is at a higlier level 
than the other; Fig. 4 shows h©w this may be arranged. 
The lettering signifies — o, concrete Invert; r, foot-Iron; 
and E, relieving arch. 

Glazing Garden Frames.— In glazing garden frames 
or lights, top putties are almost universally preferred. 
The chief disadvantage of this method for what may be 
termed horizontal work is the tendency of the top put- 
ties to come away from tlie glass (and frequently from 
the wood), in which case water is drawn in by capillary 
action, and it the defect is neglected the woodwork 
soon rots. But 11 the woodwork received a preliminary 
coat of paint in addition to the priming, and the edges 
of the glass were also painted, and if, in addition, the 
putties were painted as soon as the glazing was com- 
pleted, and the paint waS allowed to extend § in. be- 
yond the line of tlie putty— the work reoeivlng at least 
two (three would be better) ooats of paint— there would 
be fewer complaints of leaky glazing; and 01 putties 
stripping. A method Employed in a limited degree- 
principally by market gardeners, who use a great deal 



one of which is fixed and the other movable from outside 
the cylinder by suitable mechanism connected . with 
the engine. The eleotric current from the .battery and 
spaTk coil flows through these two contacts -when they 
are pressed together, but when they are suddenly separ- , 
ated the curremt is broken with the production (^ the. 
igniting spark. The jump-spark method employs two, 
fixed contacts within, the cylinder, permanently separ- 
ateii by a short distance. When a high-tension current- 
Is supplied Irom'the battery and induction coil -a sparky 
leaps between the two .contacts a^d th« charge. is jftredk'; 

Weight of Building Materials.— A bushel ol chalk 
lime (dry) weighs 50 lb., and a bushel of stone lime 
(dry) 56 lb.. A measure is 1 cub. yd., and contains 
eighteen heaped bushels, or twenty-three striked 
bushels'; Irom this the weights can be calculated. A 
bushel of Portland cement (dry) weighs from 110 lb. to 
116 lb. A bushel of haii: for plaster, 14 lb. to 15 lb. 
A load or cubic yard of sand, 26 owt. to 284 cwt. ; the 
same quantity of building mortar mixed (semi-dry), ■ 
24 cwt. to 26 cwt. A load ol 500 bricks, 9 In. by 4J in. 
by 2| In., weighs about 32i owt., and a load o( 1,000 
plain tiles, lOJ In. by BJ in. by § in., weighs about 
23 cwt. 
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Primitive Methods of Pottery Manufacture.— In 

the American backwoods, small farmers in their spare 
time produce pottery ware for local use. The potter, 
having previously tempered his clay from the clay pit, 
divides it into lumps of the proper weight for certain 
size jugs. He puts a lump on the centre of a roughly 
rigged up revolving disc and proceeds to give it form 
and shape, msiinly with his fingers, sometinies assisted 
hy some simple tool of wood or hone. First he inserts 
one or two fingers of one hand into the centre of the 
revolving lump, and presses on the outside with the 
otJier hand, and so produces a hole in the clay by 
simply moving the fingers to one side of the centre. 
The clay is now in the form of a thick ring, and Is 
made tliinner and drawn upwards to form the side walls 
of the jug by simply ■ raising both hands at the same 
time, pulling the clay up between them. The clay now 
Is in the form of a cylinder or wide-mouthed jar, and 
to make this into a jug the upper rim is forced or bent 
Inward with the hands into the form of a dome, while 
the neck and lip are shaped with one finger Inside the 
orifice and a stick on the outside. The revolving mass 



right across the eyes, cutithe hood under the neck all 
round the throat and down under the, head, so that the 
two'sides meet right in the centre. To join and bind 
them, whip-stltch the two parts of the sheet together 
along the back, and then put a, piece across underneath 
the , shoulder to come down on each side about 1 ft. ; 
let it be pointed at the ends, the width in the middle 
being about 9 in., and' all in one piece to strengthen 
the point at the shoulder. The padeloth is cut in one 
piece, but the pieces of hogskin must be stitched in 
neatly, having been previously pasted on and dried. 
The breast cloth Is, cut in one piece, but t)ie hood is In 
two pieces, and sometimes in lour, as pieces are put on 
the side flaps to Increase the size a.t the sides. Whip 
the edges together level along the top of the neck and 
over the liead, down the front of tlie face. K a piece 
is placed anywhere else, let it be joined In the same 
manner, and always bind the joint, stitching it on both 
sides; cloth, patent, or Newmarket binding can be em- 
ployed for binding. To bind the breastcloth, padcloth, 
and hood along the edges, cut 'the cloth IJ in. wide, 
and turn It round the edges just sufficiently to catch the 
first row of stitching about i in. from thfe edge. Now 
draw It'down as flat as possible, and stitch another row 
along Wie Inner edge of all parts of the binding. When 
it puckers too mucli at a sharp turn, as at the throat of 
the hood, the puckers can be cut out and then stitched 




Fig. 3 
Horse Clothing. 



of soft material responds readily to every touch of tne 
fingers, bending this w.ay or that, but the spreed of the 
wheel must be comparatively slow, otherwise centri- 
fugal force would throw the walls outward and spoil the 
shape. If the jug is to have a handle, this is moulded 
separately with the hands and bent into shape, the 
ends being pressed into good contact with the moist clay 
jug. The jug is loosened by dravflng a-flne wire between 
, it and the dlse. After being properly dried, it is baked. 
Inside a long arch or oven of brickwork having a chim- 
ney at one end. the wood fuel being fed into the other. 
In the arch at intervals are loose bricks, which may be 
removed during the firing for the purpose of throwing in 
salt to produce a glaze on the surface of the ware. Some 
skill or experience is necessary to conduct the firing 
properly, the pottery being spoiled easily. 

Horse's Padclotb and Hood.— Th& horse padcloth 
(Fig. 1) goes under the body roller, about 1 ft. 3 in. by 
1 ft. After rounding the comers of the material, neatly 
stitch on the inside, straight with the edges, a piece of 
hogskin, of a wavy pattern and about 2 in. wide. Put 
■one piece at each end in the centre, 7 in. long, and one 
on each side of the centre. A hood (Fig. 2) must be cut 
to the shape of the horse's neck and head, from a point 
about 5J in. below the. eye on the nose, then along the 
ridge of the head and neck to the shoulder, where it 
should cover the front of the sheet well. Cut the holes 
lor the ears, and make covers for them, the front part 
being about 1 in. larger than the face of the ear all 
around, and the back part large enough to pass round 
*he back of the ear, and allow it to enter easily. Stitch 
the edges, whipping them together; stitch also at the 
"bottom round the hole, all the stitches being on the 
outside. Take care to put the front cut of the cloth 
opposite the front of the ear. Having made two holes 



edge to edge. 'A strip of cloth about 1 In, wide must be 
put across the centre of the padcloth, the ends passing 
under the hogskin piece and binding. Then add an- 
other strip along' the centre of the sheet where it joins, 
and another along the joint on the top of the neck of 
the hood, the ends being always placed under the bind- 
ing. Now place flat strips, i in. wide, along the joints 
at the side and the points of the ear-pieces, then round 
the bottom to cover tlie ends 'and the joint. This work 
can be done by machine. The only difference In a New- 
market sheet Is that it is cut on a curve Irolu the 
shoulder to the front at the centre of the chest where 
both sides meet; there Is no breastcloth, the two sides 
being united by a strap and buckle. The last-mentioned 
must be on the near side, and the shape like that fop 
a saddle girth. Line the shoulder and the corners of 
the chest where the straps are stitched with a piece of 
rugging underneath. The hoOd is fastened under the 
jaw 'with a small strap and buckle ; cadez strings are run 
from this point to about half down the neck on each 
side to tie together. The sheets can be bound In two 
colours, if preferred, or with patent bindings, one colour 
along the edge and the other by its side. Supposing 
red cloth is employed for binding, bind it in all along 
and then put blue cloth, about i in. wide, just to cover 
the edge of the red binding. Catch them both under 
the stitch with the first row of stitching, and finish the 
upper edge of the binding in the same style. Princess 
check of various colours is fine worsted material, very 
light in weight, and of very showy appearance. It can 
be bound with fine worsted binding of one or more 
colours. Wlien cutting the sheet for either of the 
above, the hack sliould not be made quite straight, hut 
should be scooped out a little behind the shoulder 
towards the loin; leave it full at the rump and slantiug 
a little at the end. Fig. 3 Illustrates the horse coveredi 



230 



Cyclopaedia of Mechanic&i 



Colours used in Book-edge Marbling^,— Generally, 
the ma-rbllng colours are t<he same as those used lor 
painting, both in oil and disftemper. They should he 
procured in iihe dry state and ground by the marhler 
himself, although colours are to be had ground and 
ready for use and put up In airtight jars. Following Is 
a list of colours: Eeds— drop lake, peach- wood lake, 
vermilion, rose pink, and burnt Oxford ochre. Yellows 
— ^lemon chrome, Dutch pink, and r4w Oxford ochre. 
Brown-^Turkey (burnt) umber. Blues— indigo, Chinese 
blue, ultramaHne, and Prussian blue. Blacks— Vege- 
table lampljlaok and drop ivory black. Orange — orange 
lead and orange chrome. Whites— China clay, pipeclay, 
flake •whi'te, and Paris white. Drop lake Is the most 
beautiful, and expensive of the reds, the dlflerent shades, 
being scarlet,- crimson, and purple. The scarlet pos- 
sesses a brilliancy greater than that of any other colour, 
and is sold in the form of small cones or drops. To 



weightol Indlgo; it Is much used. Orange lead, a very 
heavy colour, is but little used except for the edges of 
account books. 'White Is not much required, as with 
gall and water white spots can easily be produced ; how- 
ever^ China clay and pipeclay are used where necessary^ 

Tool Cbeat with Drawers.— For a tool chest, a handy 
size is 1 ft. 9 in. by 1 ft. 2 in. by 1' ft. deep. The sides, 
ends, bottom, and top should be formed of ired deal 
finishing about 3 in. thick, ■ the divisions of J-in. stuffl, 
the drawer^ fronts - of g-in. stuff, and the sides, backsi 
and bottoms of the drawers of |-ln. stiiff. Of oourie, 
ttiege dimensions may be varied to meet requirements; 
Fig. 1 shows the front hinges on the bottom so as to 




Tool Chest with Drawers, 



select a good quality, break one, of the little drops and 
try the broken part <jn the tongpe. If it takes up the 
moisture from the tongue without any Inclination to 
adhere It may be purchased. Vexmlllon is very heavy, 
and Is seldom used except In combination with some 
other colour.' 'Hose pink, a very useful colour, is chalk 
or whiting covered with Brazil wood ; . it is a fugitive 
colour, quickly fading on exposure to heat or even to 
the atmosphere, but with Chinese blue or indigo it 
makes a good purple. Burnt ochre is extensively used 
either by itself or in combination with other colours; 
mixed with black it makes a good brown, and with blues 
-various shades of olive can be obtained. 'Wood lake is 
a damp colour and can be used without grinding, being 
made almost exclusively- for marbling. It is the best 
red for general purooses, and has an appearance almost 
equal to drop lake. The most useful blue is Indigo. 
It is not by any means a bright colour, but if of the 
best quality it is one of the most durable. It is Invalu- 
able for producing greens and purples. Chinese blue 
Is a necessary colour, but it Is not very durable. It 
must be well ground, and with the addition of varying 
proportions of white nearly every shade of blue can be 
produced. 'Vegetable bl.ick will not produce a black 
lor marking except in combination with double Its 



drop down and allow of ready access to the drawers. 
To keep the front from twisting and warping, it will 
require clamping as shown, and when the front Is 
closed up, It is secured to the lid hy a look (see Fig. 2). 
In addition, -a hook A (Figs. 1 and 3) and eye B (Fig. 3) 
may be used. The bottom. Is. finished oH with a plinth 
which, if rebated as illustrated , in the section (Fig. 4), 
will have extra strength. The lid should be stiffened 
by a IJ-ln. by J-in. rim. The well c and the space D 
under the drawers will be found very useful "for large 
tools, etc. 

Notes on Gold Mining.— The gold found In gravel is 
secured by what is called placer mining,, and is some- 
times called "placer gold." The gravel frequently 
forms the bed of streams which have become dry, and 
holds the metal In 'the form of scales, dust, and fine 
nuggets. Many of the rivers became dry centuries ago, 
aud''their beds have been filled with deposits of carta, 
and rock, sometimes 100 ft. deep or more. To extract 
the gravel, the miners dig into the side of the hill, and 
try to follow up the dry bed of the stream -under the 
mass of earth and rock. These deposits are sometimes 
called leads by the miners, who try to trace theif 
direction or drift to avoid' the removal of extra material. 
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A large amount of metaJ. Is also yearly extracted from 
the beds ol running streams, especially on the Paciflo 
coast and In Australia, this being called alluvial gold; 
it Is secured by washing the sai^d and gravel whlcii holds 
it. Hydraulic mining is another method of extracting 
the gold from the gravel and sand deposits. Water 
from a reservoir or some other source is thrown, through 
a line of hose against the bank with such force that 
the embanltment becomes loosened and foils into a 
trough or sluice, along which It passes, ihe metal it 
contains being gradually separated irom it by the 
action of the current of water. By this nrooess hundreds 
of tons of gold-bearing material can be treated in a day. 
Vein-mining is the term applied to the extraction of the 
gold found in rocks, which are so hard that wator has 
very little effect on them. Consequently they are dug 
out with pick and shovel and sometimes blasted with 
explosives, as in coal mining, the ore then going to the 
smelter or reduction plant, where It is usually roasted 
by being placed In a receptacle and treated to intense 
heat; this allows the rock to be easily broken, and it Is 
then conveyed to the stamping mill. The modern plant 
of this kind is located near the roasting furnace, so tliat 
the ore can be taken to it at once. Here it passes be- 
tween sets of steel rollers of various sizes, which crush 
it until it finally comes out in the form of a powder. 
This is conveyed over plates or troughs containing mer- 
cury, which has an attraction for the gold, and catches 
it or picks it up as It moves over the plates. The pow- 
dered rock and other foreign Substances are " tailings." 
Sometimes tbese are again treated, as they contain a 
small amount of metal which escapes t'^le mercury in 
the trough. The chlorination process can be used for 
extracting the gold from very poor ores, or low-grade 
ores, as they are sometimes termed, and has rendered 



to the glass and still preserves the matt surface ; 
varnish or gum instead of starch would, of course, 
give a polished surface. The most satisfactory way of 
preserving the picture would bfe to dispense with the 
fixing, and, instead, glue a neat strip of thin card around 
the edge of the glass (smoked face), lay a sheet of trans- 
parent glass on the smoked surface, and bind up the two 
glasses together like a lantern slide. 

Bonding Chimney Shafts. — There Is no standard 
bond for tall chimney Shafts ; they are built in English, 
Flemish, or mixed bond, sometimes with an excess of 
stretchers, and at other times with an excess of headers, 
according to the Individual fancy. One course of 
headers to four courses of stretchers makes a good and 
suitable bond for circular shafts. Where a difficulty is 
found In laying common headers, compass bricks, or 
bricks tapering in plan, are sometimes made for the 
headers, to facilitate the laying, and to produce close 
joints. ■ Square shafts may be built in either English 
or Flemish bond without difaculty. 

Mending Spont of China Teapot.— A good cement 
with which to fasten the broken spout of a china teapot 
is prepared and applied, as follows: Take about J oz. 




Fig. 2 
Tool Chest. 

many deposits, hitherto considered valueless, of com- 
mercial value. In the United States and In England 
attempts have been made to secure the small percentage 
of .gold in solution in sea water, but thus far the ex- 
periments have not been sufBciently successful to carry 
this on as a business. The general plan followed has 
■been to decompose the water by chemical action, thus 
securing the metal. 

Iieather Cements.— (o) Dissolve guttapercha in bl- 
sulphate of carbon until of the consistency of treacle. 
Shave well the parts to be cemented and then apply a 
little cement evenly to them. Warm them for about 
half a. minute, apply one against the other quickly, and 
press hard. Keep the bottle well, corked and In a cool 
place. (6) Melt guttapercha, 16 parts; gum rubber, 4 
parts; yellow pitch, 2 parts; shellac, 1 part; and lin- 
seed oil, 2 parts, and apply as above, (c) Guttapercha, 
1 lb. ; Indlarubber, 4 oz. ; pitch, 1 oz. ; shellac, 1 oz. ; and 
linseed oil, 2 oz. Melt all together. The composition 
will harden when kept, and must be melted for use. 

Bronzing for Leather.— To bronze leather, a small 
amount of so-called insoluble aniline violet Is dissolved 
In a little wa.ter and the solution brushed over the 
article; It will dry quickly. If the result is not satis- 
factory, repeat the process. 

Fixing Smoke Pictures.— A satisfactory method of 
fixing smoke pictures has yet to be discovered. Pos- 
sibly the best fixing solution Is rice water or a weak 
and warm solution of starch, which should be sprayed 
over the surface of the picture. A scent difluser may 
'be used, or the very inexpensive piece of apparatus 
that Is soli for fixing chalk drawings. This appara- 
tus consists merely of a piece ot brass tubing which 
sinks- into the solution, a stream of alir blown over 
the tube causing a fine spray to be distributed. When 
this solution is dry it binds the particles of carbon 




of gelatine, place If in a wide-mouthed bottle, and 
cover with strong acetic acid. Next day melt the 
mass by placing the bottle in hot water, and add suffi- 
cient cobalt blue to Obtain the desired tliit. Warm the 
portions to be cemented, apply the cement to the broken 
edges, then press them together and bind the spout on 
with string. In two or three days the cement will be 
hard, and the string may then be removed. 

PreventingMaehinery Busting.— To keep machinery 
from rusting, a camphor compound is made with 1 oz. 
of camphor dissolved in 1 lb. of melted lard; the scum 
is taken off, and as much fine blacklead is mixed in as 
will give it an Iron colour. Clean the machinery and 
smear It with this mixture. After twenty-four hours rub 
clean with a soft linen rag. 

Pasting Selvedges of Typewriter Kibbons.^ The 

selvedges of typewriter ribbons may be pasted down by, 
dipping the ribbon in strong starch paste, folding over, 
and then ironing with a hot iron while the ribbon is 
still wet. 

Sponge Lead— Sponge lead is produced ordinarily from 
litharge by placing it in contact with a sheet-lead 
cathode in an electrolytic cell having a. lead anode and 
dilute sulphuric acid as the electrolyte. The deposited 
hydrogen reduces the litharge, leaving a lead sponge of 
fine quality. Another way is to subject galena (lead ore) 
to electrolysis. 
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Horse's Knee-caps.— Horse' knee-oaps (Figs. 1 to 3) 
are of lelt, Jawn rugging, kersey cloth, union, buH 
leather, black rubber, etc. They can be made as lol- 
lows: When there Is no press available, damp some 
half-currled leather, arid beat it as a shoemaker does 
boot soles until it acquires the hollow cup shape. After 
it has had time to dry, cut It to a wide oval shape, about 
6 in. by 4 in., and make the cloth, kersey, or leather 
about 8 in. at the. top and 9 In. deep. Bound the bottom 
part, and bind all except the straight top with cadez 
patent binding or cloth -, the bufi need not be bound. 
Then, on the centre, place tlie leather block, with a 
piece of shaped cardboard underneath, pasting the two 
together, and pressing down the cloth to the hollow; 
then stitch the blocked leather to the clot'h, about li in. 
from the top and IJ in. from the bottom, and cut a 
piede ol leather IJ in. wide and 1 In. longer at each end 
than the clotto at the top. Hake a hole at each end 1 in. 
from the point for a i-in. strap, placing a chape, buoWe, 
and loop in the hole at one end, and a strap of simlTar 
width, and 9 In. long, in the other hole, and stitching 
them both firmly. It preferred, a small square can be 
placed in the strap side, with a chape to fasten in the 
hole, a second square being used for fastening the strap, 
with an indiarubberTlng i in. wide between the two 
squares. A. piece of chamois leather will be needed 
to make a roll at the top of the same length and width 
as the strap, the chamois learfiher being stripped all 
along through' the top leather and the cloth. The 
chamois must hang down In front of the knee-cap while 
this Is being done, the threS edges being placed to- 
gether; thus, they can be stitclied, the top leather 
reaching to the same distance over each end. Turn the 



of the oil, the i:ise In pressure also being more gradual. 
Thus a more equal turning moment Is obtained on the 
crank-shaft. The trouble of starting a Diesel engine 
would be greater than with an ordinary motor, owing 
to the greater compression required, were not a special 
device employed. Whilst the engine Is at regular work, 
a certain amount of compressed air is admitted to a 
reservoir and stored there. When starting the engine, 
this compressed air Is admitted to the cylinder and 
motion Is set up, just as it would be with an ordinary 
steam engine; after a few revolutions the air supply 
Is shut oil and the engine begins Its regular work. 

Westlnghouse and Vacuum Brakes.— The Westing- 
house automatic brake works by means of compressed 
air. An alr-i3ump on the engine forces air into a, reser- 
voir underneath, known as the main reservoir. From 
this a 1-In. iron pipe, connected between the carriages 
with rubber hose pipes, extends the whole length of the 
train. Under each vehicle Is placed a triple valve, an 
auxiliary reservoir, and a brake cylinder. Tlie com- 
pressed air fills the pipe, and passes through the triple 
valves into the auxiliary reservoirs. To apply the 
brakes, the guard or the driver allows the air to escape 
from the pipe, when the triple valve automatically cuts 
off the connection between the pipe and auxiliary reser- 
voir, and allows .the compressed air in the latter to 
pass into the brake cylinder, the piston of which, 
through a system of levers, applies the brake. The 
automatic vacuum brake works by producing a vacuum 
In a 2J-In. pipe, running the whole length of the train, 
and connected with rubber hose pipes between the 
vehicles and in cylinders underneath each vehicle. The 
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Fig. 2 
Horse's Knee-caps. 
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chamois leather over the top towards the bottom, and 
stitch it along the bottom side of the top strap through 
cloth and strap, leaving It rather slack. Then make two 
rows of stitches across In the centre, leaving "an opening 
of about Ij In. exactly In the centre between the two 
cross lines. After stuffing the two parts of the roll. from 
each end with flock, close the ends by stitching the 
chamois and top leather together.' Next put a g-in. 
chape buckle and loop at the bottom of the block pad, 
making them slant downwaofds slightly,- with a strap 
10 In. long at the opposite side lor fastening. The 
buckles must be reversed when making a pair, each 
buckle being on the outside. Sometimes the best knee- 
caps have the knee block cut with a piece to come from 
the top to catch the top strap, and be stitched under It, 
, and this is a great improvement, even when there is a 
separate piece of leather. 

Diesel Oil Engine.— In the ordlnaxy form of gas or 
ml engine the charge Is compressed (before ignition) 
to a pressure varying from 40 lb. to 80 lb. per square 
inch, and even more, and high compression leads to 
grp/ater economy, though it Is attended with many diffi- 
culties, especially In large engines; for one thing, the 
compression increases the temperature very much, and 
this might ignite the charge at the wrong moment. Diesel 
overcomes this diflloulty by compressing air alone In 
the engine cylinder Jx) a pressure of 500 lb. per square 
inch ; In a pump separate from, and worked by the 
engine is a second charge of air, not so higlily com- 
pressed as the first,, and this Is employed to treat a 
certain amount of oil, pass It through a number of small 
holes, and force it Into the engine cylinder In the form 
of fine spray; the heat evolved by compressing the 
cylinder charge causes the mixture to ignite,' and 
whereas in the ordinary engine the flame, tube, or 
spark ignition causes a sudden and violent explosion, 
the Diesel automatic ignition is a more gradual burning 



vacuum Is produced by means of an eje<^tor on> the 
engine, which consists of two pipes, one InSslde the other. 
When steam is forced between the two pipes to blow oft 
at the end, air is sucked out of the inside pipe. In the 
cylinders the air Is exhausted, both above and below 
the piston. To apply the brakes, air Is admitted to the 
pipes when a, small ball valve closes the opening to the 
top of the piston, and the pressure on the bottom of the 
piston causes It to rise and apply the brake. Both these 
brakes are automatic, and any leakage In the' pipes 
through breaking of couplings would apply the brakes. 
The simple vacuum brake that would not operate auto- 
matically in case of accidental uncoupling of the car- 
riages is now obsolete. 

Iron Iilqiior for Dyeing.— Two recipes for Iron 
liquors to be used by saddlers are as follows : (n) Green 
copperas, 2 lb.; vinegar, 2 qt. ; pulverised nutgall, 
i lb.; and water, 4 qt. Two weeks after mixing add 
another 2 qt. of water. (6) Bichromate of potash, J lb. ; 
logwood extract, 1 lb.; copperas, 1 oz. ; and water, 1 gal. 

Stain for Riding Saddles, etc.— A stain for, riding 
saddles, etc., may be made from saffron,- three penny- - 
worth; annatto. one pennyworth; soft soap, one penny- 
worth; and boiling water, 1 qt. Mix and let the whole 
stand until ready. 

Water-colour Faint. — To prepare a cheap water- 
colour paint suitable for the wood and metalwork of ma- 
chinery, procure 41b. of zinc white dry, 4 lb. of powdered 
whiting, 2 lb. of brown dextrin, | lb. of alum, J lb. of 
lampblack, and 2 oz. of lime blue. After mixing these 
Ingredients In the dry state, pass through a sieve; the 
preparation Is then ready for use by simply mixing with 
cold water. The above will give a slate colour. For 
terra-cotta, omit the lampblack and blue and use 1 lb. 
of dry burnt sienna. 
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Overmantel made flrom Prepared Mouldlng.-^The 

overmantel illustrated by Fig. 1 is made entirely of 
walnut, the outside measurements being 3 it. 6 in. by 
3 ft. 6 In. The stiles and rails are of picture moulding 
14 in, hy 1 In., ■which can be obtained ready prepared; 
M It. of moulding will be required. This must be 
ploughed for a groove | in. wide and J in. deep for the 
Inlaid pressed moulding, which is | in. wide, but which 
must be reduced to fit in the groove. The frame should 
l>e fitted together before the Inlaid moulding is inserted. 
This can be done by halving and screwing at the back. 
the Insertion moulding in the rails should be cut and 
Joined so that the pattern runs to the centre. The large 
glass is 2 it. high and 1 ft. 6 in. wide, bevelled for J in., 
and the side glasses are 11 In. high and 6 in. wide. The 
two bottom panels are of pressed walnut,' 8 in. by 6 in., 
and fit in the rebate of the stiles and rails. The panel 
above the centre glass is 1 ft. 6 In. long and ii in. wide. 
It Is of pressed moulding, but the pattern must just cut 
in to look well. The stiles extend above the top rStl for 
2 in., and the pediment is fixed at the back into the re- 
bate with screws. The side brackets are also screwed 
from the back into the rebate. Patterns fbor the i^edi- 
ment and brackets are shown in Figs. 2 and S respec- 
tively, and should be cut out of J-in. walnut. The side 
brackets are 7i in. high and 6 , in. wide, the bottom 




Pig. 1 
Overmantel made from Moulding. 

brackets being 4 in. high and 3 in. wide, the two bottom 
shelves are 9 in. long, 4 in. wide, and i in. thick, 
and can be screwed from the back to the centre of the 
rail. They are supported by brackets, the pattern for 
«ach is shown in Fig. 4. These are also screwed from 
the back. The corners of all the shelves should be 
Tounded off. The top shelf Is 1 ft. 9 in. long, and of the 
same width and thickness as the shelves at the bottom. 
It is screwed from the back Into tlie-edge of the shelf, and 
Is supported by two turned pillars, which are 1 ft. 
2% in. long, and have a turned dowel on each end with a 
turned finial fixed above the shelf. The finial and the 
spindles are 2 in. high. 

Remonlding Phonograph Records. — For this all 
that is requisite is a suitably constructed hiould in 
which the wax may be recast. For this purijose, a sound 
cylinder, which has been " shaved " quite smooth, 
should be taken, and the internal spiral projections 
scraped ofl flush with the surface by means of aji ordin- 
ary table-knife or other long-bladed instrument. The sur- 
faces, both internal and external, should then be com- 
pletely covered with a thin layer of bronze-dust or other 
metallic powder, so as to render it a good conductor 
of electricity, and this is most readily done hy mixing 
the powder into a paste with ordinary, be.Tzine and 
painting it on with a brush. The benzine softens the 
surface of tlie wax, dissolving it, and as it evaporates 
■cementing the bronze jiartioles in position. Leave' the 
. thicker end or edge uncovered, and see th,at every 
other portion is entirely coated. This done, the entire 
.surface should be rubbed down or burnished with a 
tone handle or other instrument. A piece of stout 
■copper wire, about 6 in. long, should be bent into a 



half hoop and its ends fixed to the cylinder by warming 
them, and pressing into the uncovered end. This wire 
should then be ijut into metallic communication with 
both inner and outer bronze coverings by painting a 
streak of the bronze mixture round each end of the wire 
where it enters the -vfnx, and down the inside and out- 
side of the cylinder. The prepared cylinder should now 
be suspended in a sulphate copper depositing or electro- 
typing bath, and copper should be aeposlted over tlie 
metallised surfaces to a thickness of about j/^ in. The 
current from two quart Bunsen batteries, connected in 
parallel, will be sufficient, the plating bath consisting 
of a saturated solution of sulphate of copper containing 
5 per cent, of oil of vitriol. In addition, the following 
precautions should be observed. Ah internal as well as 
an external anode should be used, the latter being made 
of thin slieet copper rolled into a fairly large cylinder. 
Tile internal anode may be of copper rod, 1 in. in dia- 
meter, or sheet copper rolled so as to give tlie same 
surface. Tlie copper will be deposited more evenly, and 
an inoreaislng current may be emi^loyed, if the cylinder 
is rotated during the operation. This may be done by 
suspending it by the copper hoop from a long spiral of 




Fig, 3 



stout coiiper wire provided with a projecting piece of 
wood, wliich may be moved round alternately from right 
to left and vice versd, thus giving the cylinder a semi- 
rotary movement. The carbon terminals of the battery 
are connected to the two copper anodes, and the zinc 
terminals to the spring supporting the cylinder. The 
deposited coi^per shoula be salmon-pink in colour. When 
tlio deposition is complete, the cylinder should be re- 
moved from, the bath, washed well with cold water, and 
dried. The wax core may then be removed by gently 
heating the copper covering in a Bunsen burneir while 
held upside down, this oi^eratlon being similar to taht 
by which the subsequently recast cylinders will be ex- 
tracted from the mould. Leaving the thiclcer end of the 
cylinder uiicovered, the conical mould with its smaller 
diameter would be uppermost and open, and thus the 
extraction of the cylinder is rendered easy. The oper- 
ation of removing the wax cylinder is also facilitated by 
grasping the copper wire hoop, and Using it as a handle 
to rotate the cylinder and screw it out, the copper being 
meanwhile warmed gently by a Bunsen burner. For 
casting the cylinders, the broken pieces of wax must be 
melted in an iron saucepan or ladle ; about 3 oz. will be 
required for each cylinder. Stir carefully during the 
melting, and skim off any dross or scum that rises to the 
surface. Tlie copper mould, previously cleaned with a 
piece of rag dli^ped in turpentine or benzine," must be 
I heated to the melting point of the wax, and the melted 
composition carefully poured in so as rather to overfill 
the mould. When quite cold, the wax cylinder may be 
removed as described above, and may then, be put on 
tli^ phonograph and shaved as usual. 
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Metal Pulverisation In the Electric Furnace.— 

This has formed the subject of several patents, but still 
little is known of the practical operation of the methods 
or of the. nature or use of the several products obtained. 
The general method is simple in the extreme. A metal 
is heated either by the arc or by the passage of a heavy 
current through a column of reduced cross section, and 
Is thereby brought to the temperature of volatilisation. 
Vapours so produced are, In most cases, directly com- 
bustible in air, burning freely to oxides, or may be sub- 
jected to various reagents vrith corresponding variety 
in the products; or, finally, the metal may be qoUeotei 
directly in commini^ted — that Is, finely divided— form in 
an inert atmosphere. The applications of the method 
embrace the manufacture of a whole series of pigments^ 
abrasives, refined metals, and miscellaneous reagents. 

Time Required for Seasoning Wood;^^rhe time re- 
quired foir seasoning wood scantlings depends very much 
on the method of seasoning adopted, and uponother 
Circumstances. iLaslett gives the following periods lor 
timber properly stacked under cover: 16,in. scantling, 
nine months'; 12-in. eoantling, seven months; S-iii. scant- 
ling, 5 months; ■ 4-in. scantling, three months. After 
work, for joinery- has been planed up, it should be left 
as long as possible before putting the work together. 

Talcing Measurements for Carpet-planning. — 

CarpetTplanning is a process that requires caretul mea- 
surements, as very often the- man who takes the draught 
plan does not also plan and cut the carpets af-the, cut- 
ting-room. The process is as follows:— Supposing tjiat 
the purchaser has chosen the pattern, before proceeding 
to the house obtain a plan-book of stout paper about 




hangs from a series of horizontal poles placed 4 It. 
apart, centre to centre, with a vertical distance of 
5 ft. between the tiers. The lath on which the tobacco 
is strung has its ends resting on these poles, and the 
laths are 9 In. apart to ensure uniform ventilation and 
curing, the sheds being so constructed that there is 
thorough ventilation. The plants hang for about nine 
weeks before they are cured sufficiently for " stripping," 
this process consisting of separating the leaves from 
the stalk. Owing to the leaves being exceedingly brittle, 
this separation can.J)6:d6n6 only on warm, damp days,- 
when tli^ leaves are softer, . silUyj and more pliable. 
The leayes are .placed in har^jy^rebpxes, 3, ft. by 8 in, 
by 16 in., lined with, hardware paper, aijd the bases of 
the leaves are towards the end, of the boxes so that the 
leaves overlap i|i, the denire., 'T^iey ,are removed in the 
paper lining and ti^d into bundles, in wlilpli the leaf 
may remain in good condition lor several months, pro- 
vided that it was stripped at the prop.er degree of dampr 
ness. In this manner It is tilkeh to the warphpusej' 
where it is sorted leaf by leal according to its quality 
and grade. There Is a .great risk- of the entire crop 
b^ng destroyed toy hailstones, .thehailstones tearing th^ 
leaf, to pieces, either spoiling It entirely or reducing Its 
value. ' . , ,, -i 

Harmonising and Contrasting Colours.— When 

colours are so arranged as to produce a pleasing effect, 
tliey are said^to harmoni,se. ' There are ho definite laws 
for the harmAny of colours, but the principle may be 
accepted that thfe leSs colours, are ohroni-atlcally related 
to eacli other, the twocqlourS which are chromatically 
a-elated be placed s6 that there is an abrupt transition 
from one .t<j: the other, a discordant -efiect will be pro- 
duced. yi:e see till l? In nature, where, colours are never 
allSwed. to come in contact, but are harmonised either 
by being separated by neutral colours or by .a gradual 
blending of <jne into the other. All the primary colours 




Fig 2 



FIG 3 



Carpet Planning. 



1 ft. 6 in. long by 1 ft. wide;, also a 2-ft.,rale, a 66-ft. tape 
measure, and a chalk line, one of. the self-chalking 
variety being the most convenient. Bemove as much 
of the furniture asposslble-befoi-e taWng measurements. 
.First take, the square plan 'ot the room wl13iout taking 
Into account any recesses-, windows,, etc., and mark down 
in tliB plan-book a rectangle, as in Fig. 1, carefully 
checking eacli measurement tpprevent mistakes. Next 
take tape measurements from coriier to corner; if these 
are not -equal, the room is not square at all the corners. 
This" sHould. of'course, be- shown- as the result of the 
first measurements; If not, then they are wrong, and 
should be corrected. Then fill In the details In the 
■plan-book. For the fireplace have the curb placed In 
position, unless the hearth is tiled, when measurements 
;should be made cldse up to the tiled border. 'Fig. 2 ' 
shows the method for a bay window. Spring a chalk 
line aqross the opening Indicated by the dotted line 
A B, then plaii the line D, and strike off E F, when the 
angle can be drawn in. The length of A e can be checked 
"by adding up. the distances between the offsets. In 
planning, for circular windows, recesses, etc.^ it is neces- 
sary to take, offsets at erexy foot (see Fig. 3), unless the 
, 'curve is -very quick, when measure at each 6 in. The 
length and position of each offset should be clearly 
marked in the plan-book, when the segment can be 
idrawn. Otlier irregular shapes are planned in a similar 
manner. 

Cutting, Handling, and Hanging Tobacco.— These 

processes, as carried on In the Connecticut and Housa- 
tonic valleys, require the greatest possible care' in order 
.that the leaf shall not be broken. The plant has a woody 
stalk about 1 in. In diameter, and it Is out close to the 
ground by means of a -hatchet or saw, and is laid care- 
fully on the ground to -wilt; this It does rapidly, and it 
must not remain very long or it will be burnt by the 
•^sun. When -wilted sufficiently, it is siffung on laths, 
five or six plants to each lath; a hollow steel lieedle 
;adjusted to the end of thei lath -facilitates stringing, the 
needle being passed through the centre of the stalk 
near the base. .For carting the tobacco from the field 
to the barn, a high rigging Is built and placed upon the 
■framework of a farm wagon. In the barn the tobacco 



gain in brilliancy and purity in juxtaposition with 
grey, but the effects are different from those which 
result from their proximity with white.. If two' colours 
.go b.adiy together, it is always advantageous, to separate 
them by white. No assortment of primary colours with 
black is disagreeable, nor does 'black produce a bad 
effect when associated with two bright colours, and 
consequently it is often preferable to white in ah assort- 
'ment Where it' separates the QOlours from each other; 
for ex.a.mple,-iin separating yellow and>red or yellow a'ncB 
orange. But it does not associate so well if one of the 
'colours is liiminous and the other is sombre, such as 
orange and blue", yellow and blue.- I! white, when asso- 
ciated with a luminous and a sombre colour, produces 
too strong a contrast, grey will be more advantageous- 
in cohtrastih-g those colours, and it will also be more 
desirable than black if it be found that black increaseS- 
■the proportion of the sombre colour. For example, grey 
will go better than black witli orange and violet, or with 
green and blue. It should be remembered that when 
two colours combine badly, and when, in order to pro- 
duce an agreeable effect, they are separated by white, 
oir grey, or black, it is essential in selecting the separa.- 
tor, to take into consideration the height of tone of the- 
colours and the proportion of the sombre to the lumin- 
ous colour. For example, the eiieet of white with red 
or orange is too crude, but black will go.very well with 
the normal shades of those colours, and even grey wlH 
produce a less crude effect 'than white. The more 
colours are opposed to each othe'r, the easier it is to 
assort them, for they do not experience, when placed 
together, any change which renders them disagreeable. 

Observatory Roof Construction.- The usual method 
of constructing an observatory roof is -to fix a dome of 
boiler-plate (with one section made to open) on a set 
of Vfheels arranged to run on a circular rail, so -that 
the opening in the dome may be turned to any quarter 
of the sky. Where the telescope is fixed on a solid level 
foundation, some such arrangement is absolutely neces- 
sary. Where the instrument Is movable, the root may 
be formed like that of a greenhouse or of a phbto- 
grapher's studio; and the openings may be formed la 
any way that 'will allow every portion oif the sky to be- 
seen. It is necessary that there should be openings, 
or that the glass should be movable, for it will be im- 
possible -to see the stars with common glass intervening 
between them and the telescope. 
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Processes of Galvanisine:;— The Iron artlolea to be 
galvanised are dipped in dilute acid— htydrooWorio, 
sulphuric, or nitric. This is done in order to expose a 
fresh metallic surface, and the resultant diminution oJ 
strength is infinitesimal. The usual systems ot galvan- 
ising consist of dipping the article, alter it has been 
cleaned by dipping In acid as described above, in a 
bath of molten zinc ; or, in some cases, the iron is first 
tinned by a solution of chloride of tin, and the plate 
so prepared Is passed through molten zinc. By the last 
method the zinc is deposited in a crystallised condition. 

Laying Flagstone Footpaths.— The sizes of the 
separate flagstones aSect the appearance of a footpath, 
large flags giving a smooOier and pleasanter path, but 
costing more than small ones. The sizes actually in 
use vary g»eatly in different districts; thus, in Brad- 
ford, Yorkshire, 3 sq. It. Is the minimum area allowed 
in any one stone. In Blackburn, 5 sq. ft. ds the mini- , 
mum area. Very often the practice Is to specify a cer- 
tain gauge or width of flag, and then a ma,xlir(um and 
minimum length; thtis, at Stockton-on-Tees, the gauge 
may be 2 JE,t., 2 ft. 6 in., or 3 ft., while the length must 
not be- less than 1 ft. 3 in., and the average length of 
all the flags not less than 1 ft. 8 in. The usual manner 
of disposing the flags in the footpath is with the gauge 



sides of the saw should always be kept well up to their 
work to prevent the blade from twisting. The back of 
the saw should not press against a stationary piece oi 
wood, but should run against a roller or disc, and the 
saw pulleys should be kept free from sawdust and resin. 
A stock of saws from i in. to 1 in. should be kept, and 
wide saws should not be forced round sharp curves, 
Tlie following is a good way of joining band-saws: First 
clean any dirt ofl the saw; then take the set-ofl and 
splice each end to the length ot three teeth; fasten on 
an Iron bracket, wrap small iron binding wire around 
each end of the splice; cover the joint with spelter or 
brass wire, which In turn must be covered with wetted 
borax; theh apply the white-hot tongs, and when the 
blue flame produced by molten brass Is seen, the joint 
is brazed. To remove any surplus borax, slightly ham- 
mer the joint when it is cold. File the saw down to the 
propel' thickness, and set it at the joint; it is then ready 
lor use- The saw should always be made straight on 
the' back edge. When starting a band-saw, it is best to 
put tlie belt very gradually on to the fast pulley, as the 
saw has to drive the top pulley,; if this is not done, the 
saw i,s very apt to be strained. It is a waste of time 
to -repair band-saws that have been broken several 
times ; the conttnual bending over the saw pulley crys- 
tallises the steel, and 11 the blades are closely examined. 
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or regular width running across the direction of the 
path, as shown in Fig. 1, but this system is not in- 
variably followed, the gauge being sometimes disposfed 
as in Fig. 2. The gauge or Width of the courses Is 
generally from 2 ft. to S ft. The foundation on whleh 
flags are laid consists generally of 3 in. or 4 in. thick- 
ness of cinders or gravel, and the flags are bedded 
solidly on these, driven into, place with a heavy mallet, 
and the joints flushed up with mortar and afterwards 
pointed. It Is Important to square the edges of the flags 
oareluUy, so as to make a neat-fltting joint, without 
undercutting in a fashion that would weaken the flag 
at the edge. The footpath is laid with a slight fall to ,the 
kerb z, so as to clear Itself of water, the inclination 
being usually J in. to each foot of width. At comers ot 
streets In the best work, the flags are radiated in the 
manner shrfwn in' Fig. 3; In commoner work the courses 
are run through, as shown in Fig.. 4. 

Care of Band-sawing Machines.— A wide blade band- 
saw should not be forced round charp curves ; for such 
work, saws of a suitable width should be used, and a 
good set should be given by an ordinary hand-set. The 
teeth should be so sharpened as to make a round-bot- 
tomed tooth; if sharpened with an ordinary saw file, 
a sharp angle is made, wlilch Is often the beginning of 
a flaw, and saws always break through at the bottom 
of the teeth. The blade should be greased when cutting 
resinous wood like pitohpine, and the saw should be 
kept very sharp, as extra pressure must be applied to 
make a dull one cut, thus considerably ^ortenlng the 
life of the saw. The tension of the blade should be 
relieved when it is not working, and the guides at the 



they will showat the bottom ol several of the teeth slight 
flaws that will eventually break through. The only 
disadvantage pertaining to a hand-saw is, that it cannot 
be used for cutting curved or straight work that has no 
opening; but such work Is seldom required in ml or- 
dinary shop, and when It is wanted a fret-saw should 
be used. Band-saw machines should always have - a 
canting table for sawing bevelled work. 

Increasing Adhesive Power of Gum Arajlo.— 

This may be done by the addition of ' cry stalUsed aluw 
minium sulphate. For 250 parts by weight of concen- 
trated gum solution (28'5 per cent.), 2 parts of the sul- 
phate dissolved in 20 parts of water would be necessary. 
The gum Is then suitable for unsized paper, pasteboard 
on pasteboard, wood on wood, glass, porcelain, and other 
substances to which gum as a rule does not adhere well. 
Lining Sbaft Tugs.— These have very often to bs 
lined. If possible, use sole leather for the outer piece 
of lining, and, as the stitches are made coarser than 
lor a new tug, cut a groove in th3 outer lining all' along- 
on both sides, and sink the stitches. Never cut the old 
lining straight across without thinning the end and 
that of the new piece for splicing. It must ove^rlap the 
old one, -not merely meet it end to end. In lining shaft 
■Ijugs, try to make them level. Sometimes three or lour 
-thicknesses of leather will be needed, but the length 
must' be regulated and the ends of every piece shaved, 
so that, when placed together, tliey will run down to 
the thickness of the old parts. Always make the chapes 
long enough for such things as hearers and breeching 
straps, etc., shaving the ends to be joined to the obape, 
and flnishing neatly. ' ..:. 
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Show Stand and Table.— A portable table or stand 
for use^ by a shopkeeper In displaying goods is lUus- 
ilrated In elevation by Figs. 1 and 2 ; it may be composed 
of stuff about I In. thick to the dimensions given, the 
length over all being 12 ft., and the width 1 ft. 11 in., ajid 
the height to the table t(>p 2 ft. .8 In. The top, | in. thick, 
Is glued up to the required -width, and ledges, spaced as 
shown in Fig. 1, s^re screwed to the under side. The 
ledges and top are mortised, to receive the tenons on the 
ten legs, the ■mortises' being out a trifle longer on the 
top side. The legs are sfet oiit, all the back ones to- 
gether, and all the splayed .front ones together, and 
iilfe eross-rails at the bottom are fastened with i-in, 
bolts 2 in. long, and nuts with washers to suit. 
The top ends of tlie legs are tenoned, the tenons being 
set back § in. on each edge. Two i-ih. holes are 
bored as shown in Fig. 2, and a saw-kerf is run down 



shelf is housed out i in, bare on the under side, and the 
upright boxes into the same.- The 9-in. shelves do not 
overlap each other, so that a backing of glazed/ lining 
may be tacked along the front edges to screen ofl the 
back part, which can be utilised for packing purposes 
If matchboardlJig Is laid on the bearers. If the back 
matc^hboards are slightly nailed or bradded tq the 
bearers, no diagonal bracing will be required to' pre- 
vent racking ot the shelves. These are fastened to the 
bearers with fine screws, and the standards. are nailed 
to the floor. Both stands can 'be stained with Bismarck 
brown dissolved in boUlng hot water if appearance is 
to be studied. 




Show Stand and Table. 

the centre into the lower hole; then a J-in. pin, tapering, 
to I In. full in the length, is driven through half-way 
Into the first hole, thus.tightening up the tenon securely. 
The braces are bolted together at ' the top, and the 
bottom ends should be blrd's-mouthed at about the 
centre of the cross-rail, and are well screwed to the same, 
and also Into the table top on the under side. This table, 
• if properly made, is very rigid, and, being light, " can 
be easily moved even when loaded. The tier of shelves 
.shown in side elevation' by Fig. 3 are ,9 ft. long over 
all, 6' ft. OJ in., high to the top, and project a distance 
of 4 ft. 3J in. The four - standards are of 3-in. stuff, of 
the dimensions shown,: and the slant piece at the front 
Is half dovetail-lapped to the back upright, , and well 
screwed with five IJ-in. No. 12 screws. The cross bftarers 
are of i-in.' stuff scrfewed as shown, tihe bottom ones 
having four screws at each end; Fig. 4 shows the method. 
The brace is screwed to the bearers, and should be 
housed a, short distance into the back of the slant piece, 
and be well screwed at the loot of the upright. Th'e top 



Fi(5. 5 
Plumber's Upright Joint. 

Wiping Plumber's Upright Joint.— An upright is 
one of the simplest joints a plumber has to make, but it 
requires not only tlie skill in manipulation that can only 
be obtained by practice, but also patient attention to 
detail. The joint about to be described is made on a 
piece of 4-ln. soil pipe, though joints of any size, from 
i in. up to 6 in. or more, can be made by the same 
method. Begin by straightening the pipes and squaring 
up the ends. Then open one end of the pipe with a 
tum-pin (or tan-pin, as it is sometimes called), rasp oS 
the arrises of both pipes, and see that the bore of e«eh 
pipe is free from burr. The pipes should be soiled fat 
about 6 in., leaving a clean sharp edge, which may be 
.obtained by carefully wrapping a piece of stralghjfc- 
edged paper round the pipe, and allowing the soil to 
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overlaj) the paper; when the soil Is dry, the paper can 
be removed. With a pair ol compa/sses set at 2 in., or 
with a scribing gauge, scribe round the spigot pipe, 
and with the compasses set at 1| In. sc(rlbe the socket 
pipe. Xhls will allow J In. ol one pipe to enter the 
other, and give a SJ-ln. Joint, vrtilch Is the proper size 
for a 4 in. pipe. Carefully shave every part ot the pipe 
between the scribed lines and the end, using only enough 
pressure to remove a very fiiln shaving; if any part ot 
the pipe is left unshaved, the solder will not adhere to 
it; and if too much pressure Is used, the pipe will be 
weakened at the junction of the soiling and the shaving. 
To keep the air from tarnishing It, and to act as a flux, 
Tub a tallow oandle (or, as it Is sometimes called, a 
touch) over the shaved part. The pipe can now be 
axed ready for wiping. To catch the wasted metal when 
wiping the joint, aplatforn) or collar will be required. 
To maJte it, procure two pieces of 3-ln. floor-board 1 ft. 
long, place them side by side, and having found the 
centre describe on the boards a circle, of 4? In. In dia- 
meter, in such a way that there shall be half a circle 
on each board. These half-circles should be cut out 
with a pad saw, and provision should be made for pin- 
ning the boards together, as shown at A a in Fig. 1. 
Tour screws should be Inserted, as at b b e b, for 
holding the edges of the boards together with string. 
The boards should be soiled all over, and they can, of 
course, be used again and again. An alternative method 
of.maklng a collar is shown in Fig. 2, which represents 
a piece of sheet lead containing a circle 1 ft. in diameter 
and a projecting tongue, c being the 4S-ln., opening, and 
the line d showing where the l«ad has been out for con- 
venience in enoircUng the pipe. Fig. 3 shows the boards 
in position ; the lead collar is applied in the same man- 
ner. Fasten the pipes against the wall by tying them 
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Fig 1 

Hlngeing Swing Door. 

' to spikes driven into the joints of the brickwork (Fig. 3). 
Fig. 4 shows the pipes ready for fitting; care should be 
taken to ensure perfect contact, otherwise the solder 
will run down and form tear-drops inside the pipe. 
A section ol the joint when made is shown in Fig. 5. 
Great care' Is necessary in melting the metal; it is 
hot enough when a piece ol paper dipped Into It bursts 
Into flame. If allowed to get red hot, the solder de- 
teriorates. The soldering-iron also ghould be heated 
to the proper temperature, and the point filed clean and 
bright. When the preparations already described have 
been made, the solder melted, and the iron made hot, 
the joint should be splashed with the molten metal, 
by the aid of the splash-stick, until the pipe Is hot 
enough and sufflcient metal has accumulated on it for 
the cloth to be used; in Judging the right temperature, 
experience is the surest guide. Begin at the top of the 
joint, and with the hot iron In one hand, and the cloth, 
which should be previously warmed, in the other, rub 
the iron over the metal on the joint and wipe round with 
the cloth quickly and lightly, working downwards until 
the joint is finished. Quickness and dexterity in using 
the cloth and the iron are the essentials of joint-wiping, 
and no amount of theoretical knowledge will compensate 
for their absence. The cloth used lor the above joint 
should be folded to six thicknesses, and should measure, 
when folded, about 4J in. square. Wipe the edges clean. 
When the joint has partially cooled, it may be cleaned 
and brfghtened by rubbing it over with tallow and 
wiping off' with a clean soft rag. The joint will crack 
and sweat 11 it is knocked before the solder has set; the 
final operations, therefore, of removing the collar and 
re-soiling the pipe to show up the joint, should be care- 
fully performed. 

Plumber's Temporary Workshop.— Supposing that 
a plumber Is sent to a country job, and has to fit up a 
shop to work in,, the plant and tools he requires (assum- 
ing the work to be all Internal plumbing) may be thus 
summarised: — For the shop: Door with look and key; 
fireplace with water safe or fender ; bench and trestles ; 
quench pall, quench hook, and rubber; solder pot, pot 
hook, and dross box; plumbers' irons and large ladle; 
broom and shovel; long and short bending dummies; 



box and sand for small lead castings; cupboard for 
brasswork and small fittings ; large cupboard for earthen- 
ware goods; tool box. Plumbers' tools: Mandrils for 
all sizes of pipes; large and small hammers; chisels; 
fixing points; string; hornbeam and box dressers; 
bending sticks ; mallets ; rasp ; tanpins of all sizes, from, 
4 in. to 5 In. ; hand dummies ; bending bolts of all sizes ; 
rule; drawing and chipping knives; shavehooks ot all 
kinds; wiping cloths and felts; 3-lb., 4-lb., and 6-lb, 
ladles; cutting pliers; pincers; screw wrench; hand 
shears; long and short screwdrivers; saw; copper-bit 
for tinning brasswork; chalk line and chalk; soil and 
pot and tool and caulking tools lor Iron socket pipes. 

Repairing Surcingles and Saddle Girtbs.— These- 

often break in the centre ; to repair them stitch the ends 
together, a/nd make a basil cover tight enough to pass 
round them, stitching each side, and then put it over 
the end ol the girth, making four or more rows ot stitch- 
ing along it. 

Forming Heel and Fixing Hinges to Swing Door.— 

In preparing the back edge of a door tor a spring, the 
shape, H a stock pattern, should first be obtained from 
the makers; but the shape, it special, should be Sent 




Fig. 2 

with the order, when the heel (Fig. 1) will be made to 
suit. The spring should be kept level with the floor or 
the step, as the case requires (see Illustration), and the 
thickness of the plate let in on either side (see Fig'. 2). 

Wood-preserving Processes.— Bethell's process, also 
known as creosoting, consists in placing, pieces of sea- 
soned timber in closed wrought-iron cylinders, from 
which, and also from the pores of wood, the air Is ex- 
tracted. Oil-of-tar, knOT^^l as creosote, is then forced 
into the cylinders and pores ot the wood, ait a tempera- 
ture of about 120"', and under a pressure of 60 lb. to 
no lb. per square inch, according to the porosity ot the 
wood .and the purpose lor which it is required. The 
quantity forced Into the wood varies from 3 lb. per cubic 
foot in some hard woods' to 12 lb. In soft woods. Bou- 
ohere's process consists in placing a reservoir, contain- ' 
ing 100 parts In weight of water to 1 part ot sulphate 
of copper, in a position about 40 ft. or 50 tt. above the 
timber, and connecting it by a flexible tube to a cap 
which is fixed tight to one ^nd of the piece of timber 
under treatment. The pressure is sufiloient lor the fluid 
to force out the sap at the other end and take its place 
in the pores ot the timber. By Burnett's system a fluid 
Is prepared in the proportion of 1 lb. of chloride of 
zine to 4 gal. of water. The timber Is sometimes laid 
In a bath of this fluid until it has absorbed sufficient; 
or the solution is forced under pressure into the timber. 
The value of the above processes lies in the preserva- 
tion of the timber Irom dry and wet rot, and, in the case 
of the latter two systems, from most insects, so long as 
the salts remain in the timber; but by some authorities 
the salts are said to be gradually removed by the action 
of water, and thus in time the timber becomes a prey 
to insects and decay. When, however, timber is treated 
thoroughly by Bethell's process, its durability is greatly 
increased, and it is rendered proof against the attacks 
ot every Insect, including the white an;t. 
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Working Square-^moulded Shafts and Columns by 

Hand.— Square-moulded shafts or columns lor posts, 
newels, balusters, and pillars In artistic joinery are, 
when small in section, and when a considerable number 
of them is required, usually turned in a specially con- 
structed lathe, but where the number required is litnited 
— to a dozen, for instance-^it is more economical to do 
the work by hand. When the section is large, as in 
newels for stairs, the very obvious curvature of the' 
lathe-turned faces, detracts considerably from their 
beauty, and hence It is often preferable to execute 
such work by hand on the bench. Fig. 1 is not Intended 
as a model design, but appears for purely descriptive 



or by fillets nailed down to the bench, and "the ends are 
all brought fair. The lines are then continued across 
the whole of the pieces, which, whilst in this position, 
are sawn, worked down, and brought up to a finely 
finished face. They are then turned over, still holding 
them in tbe cramps, when the opposite face is treated 
in a similar manner. They are then ready for marking 
the mitred edge, as shown in Fig. 3, which shows the 
method of marking the moulded face, and also the ap- 
pliance for facilitating this process. A fence a carries 
a board B, pitched to the angle of the mitre, which in 
this case is 45" x 90S to the baseboard c. The fence A 
is made to move up and down, so as to suit any thick- 
ness of timber, by means of two stalks D D, which are 
held at any desired height from the baseboard by means 
of the wedges E. Fig. 4 presents an end view of this 
apparatus, showing the angle of the board B in Fig. 3. 
Each half-worked timber is laid upon the baseboard,' 
with an unworked side to the fence, as shown in Fig. 3. 




purposes; its members being rendered large and coarse 
in order to simplify the marks for the mitre in Fig. 3. 
In beginning the work, the timber must first be planed 
up straight, and the faces made properly square. The , 
timber need not be square in section, but may be 
ireotangular so long as the laces are at right angles to 
one another. A half mould or profile is made from 
i-lc. wood to the required design; Fig. 2 shows its ap- 
plication. The straightedge of the, profile is laid to the 
line marked down the centre of on6 face of the timber 
tQ be worked, and the shaped edge is then marked all 
round for the members to be worked on. The profile 
liavlng been rerhoved, square over the face and edge of 
each angle, and of the commencement of rounded parts, 
as shown by the dotted lines in Fig. 2. The profile is 
then reversed, and the opposite edge of the same face 
Is treated in a similar manner, care being taken that 
the angles colnclda with the lines squared over. When 
only one example has to be worked, two opposite faces 
are treated in this manner, but when there are several 
copies one face of each of two of them is marked in the 
manner described abo7e, and' a practicable number of 
pieces are then laid side by side between the two marked 
ones, so that the marks -appear on the outside in both 
cases, and the pioces are' fastened together with cramps. 
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A pencil, having a side planed flat and straight, is laU 
evenly on the plane B, as shown in Fig. 3. The fence is 
then moved Up or down, and adjusted so that the point 
of the pencil coincides with the edge of the unworked 
squares of the timber, marked p in Figs. 2 and 3, and- 
fixed in this position by tightening up the wedges E. 
The pencil ia then worked along the plane, with its 
point in contact with the moulded face, and drawn up 
or slipped down as occasion requires, until the whole 
length of the moulded mitred edge has been marked. 
In the event of the moulded parts being longer than the 
plane b, the timber must be moved along the board, 
in contact with the fence, until the whole length has 
been scribed round with the pencil. After all four 
angles have been marked in this manner and the mem- 
bers squared over, each timber is worked down singly 
and brought to a finely finished face, care being taken 
to work up close to the marked edge, so that oh looKlng 
at it anglewise the edge Shall appear as a straight line. 
This apparatus is useful for similar work in stone. 

Rellnlng and Stuifing Cart-saddle Panels.— After 

removing the panel from the tree, remove from the back 
all the old stuff, including the lining and "the straw; 
then remake it just like a new one, and nail it in place.- 
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Amount of Driers in Paints.— Driers in paints should 
not exceed from 3 to 5 per cent. Toy weight ol siccative, 
Knd to ascertain the correct proportion the paint stiould 
be required to dry hard in twenty-lour hours. For lead 
colours increase the amount of driers, though for red- 
Itead do not use any driers at all. For non-tacky coat- 
ings on floors, chairs, etc., and for graining grounds, 
always employ lead colour as the foundation and a lead 
preparation as the drier, but do not use lead driers In 
pure zinc-white preparations and in white lacquering. 

Wooden Bath-top.— It Is important that the projec- 
tion of a wooden top over the inside of a hath should 
be equal all round, and to ensure this a rough template 
should be made by screwing together four pieces of thin 
T)oard; the exact shape <rf the opening can then be 
obtained by laying the template on the bath and marli- 
Ing It round underneath. The board can then be cut 
away to within § In. of the mark, g In. being the correct 
distance for the top to project. The template can then 
be used to mark the material from which the top is to 
be made. The top is formed of four pieces, secured to- 
gether by means of dowels, and mitred at the inside as 
shown by Fig. 1. The stuff is planed up, and the inside 
curves marked by means of tlie template and out to 
shape. The two end pieces are also cut to shape, both at 
the ends and at the mitres, and both must be squared 
from the top. Lay the two side pieces on the template 
In their correct positions, the end t>leces being also in 




Wooden Bath-top. 

place; the side pieces can then be marked correctly 
with a marking-point. The side pieces must be cut 
away so that the end pieces fit in them. This done, lay 
Uie complete top on the template, in order to make 
certain that it Is the right shape. If it is, and all the 
joints and mitres fit properly, the dowel marks (see 
Figs. 1 and 3) may be made. One dowel should be placed 
nearly close to the mitre, and the others about 2J in. 
apart; three or four are used at each joint, according 
to the width. Square the dowel marks over on to the 
edge of the stuff, and run a gauge mark along to indicate 
the distance for the dowels from the top. In boring the 
holes for the dowels, the point of the bit is Inserted, In 
the case of the end pieces, exactly at the point at which 
the lines cross; in the case of the side pieces it is 
placed slightly nearer the mitre. This gives the effect 
of draw-boring, 'and ensures a close joint at the mitre. 
All the dowels are put in and the top cramped up, 
without being glued, in order to see that the work Is all 
correct. If it is, the joints and dowels may be glued 
with very hot thin glue, and cramped up quloldy and 
left to dry. Unless the bath Is in a recess, one corner 
of the top will have to be rounded off, as shown in Fig. 
1. This must be borne in mind when marking for the 
dowels, as it would spoil the appearance of the top if 
a dowel were to show through on the front edge. When 
the glue is dry, the top can be cleaned off, and the 
opening all round, as well as the front edge and end, 
worked to the section shown by Fig. 2. If the top has 
to fit on an old framework. It must be fitted before the 
front and end are finished; but, when the work is all 
new, lie front and end can be finished off, and the back 
and remaining end left to be fitted after. The framing 
to which the top is fixed can either be panelled or of 
tongued and grooved boarding; or, as is sometimes the 
case, the latter round the curve, and a straight piece of 
panelling along the front, G^ls makes a poor job at the 



best, and Uiere is really not much dlffloulty in making 
a circular piece ot panelling. Bath tops made from one 
piece of wood are certain to split at the ends. In an 
ftltemative method of construtting a bath top, the mitres 
are dispensed with ; the objection to this method is that 
the end grain at the corners is liable to break away. 
Yet another' metliod is to fix the top together by means 
of mortises and tenons; this, however, is the worst of 
all methods, besides being the most difficult. 

Colours used on Architectural and Mechanical 

Drawings. —Colour is a very considerable aid to " read- 
ing " a drawing, particularly when different materials 
occur in connection with each other. The colours not 
only emphasise the separate pieces by contrast, but 
custom has decided that certain materials shall be 
represented by certain colours, some being almost the 
natural tint of the material, and others purely conven- 
tional. Amorig the latter, perhaps the best known is 
crimson lake to represent section 'of brickwork. It i^ 
more important that parts in section should be coloured 
than parts In elevation; a section is always an ima- 
ginary out, and the colour is put upon the cut surface 
because otherwise we should not recognise It so easily 
as we do the elevation. A true section can only be seen 
by " mental vision," while an elevation Is subject to 
ordinary vision. The accompanying list gives the 
average practice of the best engineers' and arcliitects' 
offices. Some of the colours may be replaced by less 
expensive ones, such as yellow ochre for Roman ochre, 
neutral tint for Payne's grey, or neutral tint with a 
little crimson lake for violet carmine. ~ 



Materials. 


Elevation. 


Section. 


Wrought-iron 


Prussian blue, 
pale 


very 


Prussian blue, dark. 


Cast-iron 


Payne's grey, 
pale 


very 


Payne's grey „ - 


Yellow b-as^ ... 


Gamboge 
IntPian yellow 




Gamboge „ 


Gun metal 




Indian yellow ,, 


Steel 


Violet carmine, 
pale 


very 


Violet carmine ,, 


Lead ... 


Indigo, very pale .. 


Indigo „ 


Zinc 


French blue, very pale 


Freilch blue ,, 


Leatlicr 


Burnt umber, 
pale 


very 


Burnt umber „ 


Chain 


P.us.sian blue, 
and stroke ... 


dot 


None. 


Rope 


Burnt sienna, dot and 


None. 




stroke 






Copper 


Crimson lake 


aiid 


Crimson lalco and 




burnt sienna 




burnt sienna, 
dark. 


Fir and deal 


Burnt sienna. 


pale 


Burnt sienna, dark 


(wrought) ... 






rings. 


Fir and deal 


Do. or gamboge 




Burnt sienna. 


(COUgll) 






edged round and 
1 latched. 


Oak 


Burnt umber. 


pale 


Burnt umber, daik. 


Brickwork ... 


Roman oehre 




Crimson lake „ 


Red bricks ... 


Light red 




Indian red „ 


York and soft 


Sepia, very pale 




Sepia „ 


stone 








Granite and 


Indigo „ 




Indigo „ 


Portland 








.. stone 








Concrete 


None 


... 


Payne's grey and 
sei ia. 


Bartli 


None 




Sejiia, light and 
dark. 


Plaster and ce- 


Indian ink, pale 




Indian ink, dark. 


ment 








Slate 


Payne's grey ... 




Payne's grey „ 


Line of section 


Vermilion or 


criin- 






son lake, sti oke and 






dot. 






Mahogany ... 


Light red and burnt 


Light red and burnc 




sienna 




sienna, dark^ 


Greenheart ... 


Indigo and gamboge 


Indigo and gamboge, 

dark. 
Indian ink, dark. 


Old brickwork 


Indian ink, pale 




Blue bricks ... 


Indigo and I 
ink 

French blue, 
liaie 

French blue, wa 


adian 


Indigo. 


.Stone dressings 


very 


Fi'encli blue, dark. 


Windows inside 


sbedi 


Hooker's gi-een. No. 2, 




pale 




dark. 


Winrlows out- 


Payne's grey, washed 


Hooker's green, No. 2, 


side ... 


dark 




dark. 


Rain-water pipe 


Prussian blue, outline 


Piussian blue, outline. 


Soil pipe 


Burnt sienna... 




Burnt sienna, outliije. 


Water ... 


Prussian blue, washed 


Prussian blue, lines. 


Existing timber 


Indian ink, pale 




Indian ink, etched. 



240 



Cyclopsedia of Mechanics. 



storm Overflow In Sewer.— The most satisfactory 
storm overflow Is formed by fixing a weir at the neces- 
sary height along one side of the sewer, so that the 
flood water passes over the weir and escapes into the 
intercepting sewer. This arrangement is shown in plan 
■and section in Figs. 1 ond 2. If the overflow is rectnired 
at a bend in the sewer, it may be arranged as in Fig. 3. 
By another method a hole iS/ formed in the floor of the 
sewer; the sewage ordinarily passes down tl^ls hole, 
and, when there is an excfiss of storm *ater, the surplus 
passes over the hoje and, along the intercepting sewer, 
as shown in Fig. 4. It is impossible to calculate the size 
of the opening, owing to the varying velocities at which 
the sewage reaches it; and this method of intercepting 
flood virater is, in general, only used when the sewage 
is small in quantity and the flood water is ejDoessive. 
A more satisfactory arrangement is shown In !Figs. 5 
and 6, where an earthenware bend of the proper dia- 
meter is fixed in the bottom of the sewer, and the weir 
is formed on the top of it In concrete; the diameter 



will dissolve. That which does Hot . dissolve Is the 
adulterant, (d) If white-lead is boiled in nitric acid 
and allowed to settle, the sediment will be the adulter- 
ant. To test the covering powers of different samples 
of white-lead, mix them into paint, separately weigh- 
ing out the vehicles, and, having prepared two black 
boards, one for each sample, paint one coat of colour all 
over the board, paint another coat over two-thirds of Its 
surface, and a third coat over one-third. It will then 
be seen which sample possesses . the greatest covering 
power. To test the fineness of white-lead, rub both 
samples in a measured quantity on the same piece of 
glass. By holding the glass up to the light, any differ- 
ence In fineness as well as of density will be seen. 

Distemper for Ceilings.— Whiting should be added 
to the water until the former is just covered. It this is 
done overnight, by next morning the whiting will have ■ 
absorbed as much water as l,t will carry, and any surplus 
can then be poured off; four balls of whiting will make 
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of the pipe may be arrived at by gauging the ordinary 
dry- weather flow in the sewer; or, in the case of a new 
sewer, by calculating what the flow should be from the 
number of houses discharging into It. In the figures, 
s is the sewer, pis the flood-intercepting sewer, and 
w the weir. 

Testing White -lead for Impurities.— White-lead 

contains YO per cent, of lead carbonat-e and 30 per cent. 
,of lead hydrate. The lollomng are tes'ts for impurities : 
(a) Scoop out a hollow in a square block of charcoal, 
and in this hollow place the white-lead to be tested. 
By means of a blow-pipe direct the outer part of a 
flame upon the white-lead, and in a few minutes it 
will be converted to blue lead. The residue, which 
will be in the form of dust, will be the adulterant. 
(6) The specimens of white-lead should be rubbed up 
with a little sulphuric acid on a glass slab, using a bone 
palette knife .or strip of glass. It the lead is of good 
quality a smooth pulpy mixture will be the result. If the 
lead is baxi, a curdy incohesive mass will be produced, 
(c) Mix the white-lead with turpentine, and allow to 
settle; pour off the liquid, and mix the residue with ben- 
zine, and allow to settle; again pour off the liquid, and 
drv the residue on blotting-paper. If this dry residue is 
shaken up with nitric acid, all of it tbat la pure lead 



a pailful of distemper, and the ball-s should be broken 
into pieces the size of the fist. When the water has 
been poured off, add a little ultramarine or blue-black, 
in order to correct the yellowness of the whiting, and 
well s'tlr and thoroughly incorpolate the mass with tbe 
bare hand. Meanwhile, put 2 lb. of size— paten* size is 
preferable — into a pot, which place over a fire, adding 
only sufficient water to liquefy the size and prevent its 
being burned. When the size is dissolved, add It to the 
whiting, with constant stirring, then strain the dis-. 
temper thTough a, scrim or a gauze virlre screen Into a 
clean pall, and set it aside imtil cool, when it will have 
become slightly gelatinised, in which condition It is fit 
for appllcationi \ Eather more size should be used in 
summer than in winter; and, if iihe weather is very 
warm, it may be necessary to stand the pall in cold 
water before the size will settle into jelly. The aim in 
distempering is to produce a solid dead coating, to en- 
sure which it is necessary that the edge of the work 
should be kept " alive " ; if the celling sucks very badly, 
this will be dlfBoult, if not impossible; so In order to 
prevent the patchy appearance which would otherwise 
result, the surface is treated to a preliminary coat of 
size, termed clearcole, a little' whiting being sometimes 
added. This will stop excessive suction, and give, the 
work a chance to dry evenly. 
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Origin and Durability of Flagstones.— The flag- 
stones used for lootpaths are usually the so-called York 
flagging, much ot which comes from Lancashire. Slates 
are also used to a slight extent, and so Is granite. The 
latter is naturally too expensive In first cost and In 
manipulation to be much used, and Is also too slippery 
to be much In favour as a material lor footpaths. Slate 
Is subject to the same disadvantage, and even lu the 
towns of North Wales, whfere the slate Is cheap, flag- 
stones are preferred lor the best worli. The flagstones 
of Yorkshire and Lancashire are obtained from the Mill- 
stone Grits and Coal Measures of the Carboinlferaus 
lormatlons. They " vary In quality according to the 
quarries from which they are taken ; but excellent flags 
are to be had from the neighbourhood of Burnley aaA 
Wlgan, In Lancashire, and EUand, to Torlcshlre. In 
Scotland, good flags are obtained from Cromarty, Nairn, 
and Caithness. The Caithness flagstone Is very hard, 
compact, and close-grained, ooourflng in beds ot from 
Hn. to 9 in. thick In the Old Bed Samdstones of the dis- 
trict. It does not scale in wear. Is very durable, and Is 
ncft affected by frost. All sandstones are . naturally 
porous and absorb water, which they retain for a long 
time. In the winter time the water so retained freezes 
and splits off some of the upper lamlna.tians In the softer 
stones, ' thus tending towards their destruction. This, 
and the varying hardness of the stone, makes the softer 
kinds of sandstone pit and wear badly. From the vary- 
ing nature of lihe traSlc In dl&erent cities, as well as 
from the varying qualities of flagstones, the utmost 
diversity is found in the durability of the footpaths. 
In some towns, as in Leicester, their, length of life Is 
said to he six years; in others, as Wisbech, they will 
last twenty -five or thirty y^ars. In the Strand, London, 
some Yorkshire flags laid In the year 1861 were subject 
to a daily average pedestrian traflo of 46,000 persons, and 
were thoroughly worn out in 1884. In the choice of flags, 
other things being equal, it will be found that the most 
durable are those which require the least dressing on 
the face to bring them to a true, flat surface (that is, 
the " self-laced " flags), because from the sedimentary 
nature of the rocks, the face of a " self-faced." flag will 
consist of a layer of even hardness all over, whereas 
any chiselling will lay bare the under layers of a dif- 
ferent texture, which may ,be 'harder or softer than the 
surface, and unequal wear will be the result. 

Cause and Cure of Dry Rot in Timber.— Dry rot in 

timber is brought about by the growth - of a fungus 
(Merulius laehrymans) which spreads itself over the sur- 
faces In the form ot a white thread-like filament, the 
roots entering the wood, from which they derive their 
nourishment, and at the same time causing decompdsl-' 
tion of the constituents of the wood, especially In the 
sapwood, causing its fibres to lose -their cohesion .-and - 
crumble to a brown powder. "Warm; damp, and stag- 
nant air, such as is frequently found in poorly ventilated 
or wholly unventllated situations, as in cellars, floors 
covered- with impervious materials, ends of beams built 
In walls, and behind skirtings, window baoks, etc., 
are favourable to the development of dry rot. The 
general signs of dry ro* are: A musty odour, swelling 
and warping, and a chaxred appearance. The wood, on 
being struck, will respond with a dull, heayy sound, 
and In such cases as skirtings win split and crumble 
at a slight blow. In the case of exposed beams, if the 
rot has commenced from the outer surfaces, it'wiU be, 
of coursS, at once apparent ; but if it has commenced 
from the Interior or covered surfaces, the exposed sur- 
faces will change to a dark colour. When dry rot is 
discovered, if it has not penetrated too far, the timber 
alhonld be thoroughly cleansed from all traces ot the 
fungus, and be washed with one or more coats of 
vitriolic acid and water. On the other hand. If it has 
got a fair hold, the only remedy is to out away and 
remove all Infected pieces and all traces qt fungus, sub- 
stituting non-sappy, sound, and well-seasoned timber. 
In either case thorough ventilation must be provided. 
Cold, much moisture, or circulating air, are unfavourable 
to the development of dry rot. 

Double-margin Door.— When an extra-wide door is 
required, it can be made so as closely to resemble 
a double door— that Is, a door divided down the cen tre 
and hung on two posts. This imitation is Called a. 
" double-margin door." Fig. 1 shows the plan and ele- 
vation of such a door; It consists of two outside stiles, 
two centre stiles, and six rails. This door is framed in 
two separate pieces; each part is struck out in the same 
way as an ordinary frame door, except that one stile 
of each part is rebated and beaded (as seen in plan, 
Fig. 1). to form the joint of the centre stiles in the 
door. The two portions of the door are fastened together 
by three pairs of for -wedges, one pair being- Inserted 
about 3 in. above the bottom rail, another pair about the 
same distance from tlie top rail, and the third pair 
a little above the lock rail. The mortise holes for these 
wedges should be at least 3 In. from the mortises for the 

£1 



rails, so as to leave sutRclent stuff between them to 
resist the pressure of the fox-wedges when they are 
tightened ixp. The wedges are made of the same thick- 
ness as the tenons, usually one-third of the thickness of 
the door. The stiles and rails having been prepared, 
and the centre stiles mortised for the fox-wedges, glue 
up each part, being very careful to glue up only the 
centre stile of each part and the ends of the rails which 
go into It; then put on the cramps, and wedge on this 
stile. When the work Is dry, remove the cramps, clean 




FIG. 1 



FIG. 2 
Double-margin Door. 

off the ends of the tenons, and make the joint for the 
middle stiles; then glue the joints and the fox-wedges, 
bring the middle stiles of each part together, cramp 
the two up, and drive In the tox-wedges as tightly as 
necessary. When the cramps &te taken off, dress ofl 
the ends of the wedges that may show in the plough 
groove, after which the outer stiles should be removed, 
the panels put in, and the outer stiles replaced and 
wedged on. The door Is then cleaned off, the mouldings 
planted on the panels, and the job finished ofl In the 
usual manner. Fig. 2 shows another method of forming 
the joint for the centre ot door. 
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Bleaching Superior Leather.— A German process 
for bleaching leather used In the Jjroductlon of superior 
liale plnkish-whlte album covers and similar fine goods, 
13 to Immerse the leather In benzine for an hour, then 
to remove It, and to evaporate the benzine Irom the 
leather by beating on a water batli. The leather Is -then 
treated vfith liquid sulphurous acid, or eau de javelle, 
or hydrio peroxide with ammonia. The material must 
be dried very carefully. The colouring properties in 
leather are lerric oleate and tannate, both oi which are 
soluble In benzine.' 

Circular-saw Attachment for Lathe.— ITlgs. 1 and 2 

Illustrate a very handy lorm oJ circular-saw bench and 
spindle attachment for a lathe; it is contrived so that 
the table can be raised or lowered, and will be found 
extremely useful for a, great variety of purposes in light- 
cabinet work, such as rebating, grooving, tongueing, etc. 
The spindle may be of the form adapted for lathe use. 
One end of the spipdle is fitted into a chuck attachedj 
)x> the fixed headstock, and the other end works ba thei 
centre of the loose headstock. The table <t1gs. 3 and 



thrdugli A-in. gauge. Is mixed with the cemen,t to ■the 
proportion of 3 or. 4 parts of gravel to i part of pement, 
and water Is added in very small quanuties while the 
mixing is going on, until the wbole is thoroughly In- 
corporated. As little water as possible should be used. 
The concete Is then placed in the moulds, which have 
been previously coated with soft soap to prevent the 
mixture sticking to them. To ensure sharp comers aaid- 
arrises to the slabs it is well to line the moulds with 
sheet-Iron. The concrete is rammed well Into the 
comers, etc.. Is trimmed off to a fair face level with the 
top of the mould," and then left undisturbed for a few 
days until sufBclently set to be handled. The slab Is 
then taken off and stored away to mature in order to. 
bring out the full strength of the cement. The setting 
should not be 'fallowed to proceed too rapidly, and the 
slabs should not be used ten: paving untU they are three 
or four months old. When pressure Is used to con- 
solidate the concrete, iron moulds, provided with Iron 
covers, giving, two fair, faces to the slabs, are used. 
Greater strength is obtained by subj-eoting the material 
tor pressure, and In some towns the municipal authori- 




4) may be of hardwoCd, or, better, use a piece of plate- 
iron with the top surface and the front edge at least 
planed. A piece of roand iron should be/ made to fit 
In the lower part of the tee-rest, the top end being 
forged, to horseshoe shape, as illustrated in Fig. 4, and 
holes drilled in it to attach it to the under side of the 
iron or wooden table by screws or bolts. ■ It will be 
noticed that a piece of metal is ^slotted so as to slide 
over a screw which is attached- to the front edge, of the 
table, the fence proper being attached t-o this; This 
.allows of the fence being moved to varying distances 
from the saw, and it can be held in any position by the 
fly nut shown. 

Manufacture of Concrete Flags or Paving Slabs.- 

These are miade by moulding concrete in iron or wooden 
moulds, with or without pressure. The Portland oeme-.it 
should be of specially good chai:aoter, and in order that 
It may be well matured it is usual to specify that it shall 
be delivered at the manufactory at least a fortnight 
before it Is required for use. Granite, broken to the 
size of pea gravel— that is to say, stich .^s will pass 



ties find It possible to utilise in this way the clinker 
from destructor furnaces, the clinker taking the place 
of broken granite. These slabs, when laid on a bedding 
of sand or ashes, on which has been spread a layer of 
lime mortar, make an excellent footpath. The joints, 
which should be grouted with lime mortar, can be made 
very fine, and. as the ^labs are uniform in size, all the 
joints are disposed in straight lines, and present a 
pleasing appearance. ' 

Torching Slates or Tiles.— Torching is the pointing 
of the joints of slates or tiles on the under side when 
laid on battens, to prevent cold winds and dust from 
blowing through. The niaterlal used is coarse stuff- 
that is, lime and hair mortar— with which the whole ol 
the under side is sometimes rendered to keep cool the 
space betweein roof and celling. When laid on close 
boarding, the slates or tiles are sometimes bedded in 
mortar ,as an equivalent for the torching, which cannot 
then be done. Tarred or so-called asphalted roofing felt 
is employed for similar purposes on either battens or 
boarding. 
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Electrification of Glass by Friction.— This method 
does not always give certain results, opposite kinds- 
positive and negative— being produced in circumstances 
practically Identical. Thus, a strong, positive charge 
may be given to a smooth rod ol soda glass by rubbing 
It gently with a certain piece ol fur, whereas vlgorons 
rubbing produces an equally good negative charge. 
The two .sorts may be produced at one stroke by making 
■the Jrictlon small at first and finishing with a vigorous 
pull ; and the half-way region of zero electrification may 
be displaced at will. The same piece of fur always 
positively electrifies « piece of lead glass. 

Asb-pan for Fire-grate.— Of the several methods of 
making aishpans for fire-grates, the following is as good 
as any : Having taken the size of the space under the 
fire-grate that is to be fitted, cut a piece of sheet-Jron 
(not too thick) to the shape shown In Fig. 1. It is ad- 
visable, when the opening beneath the tray is suffi- 
ciently large, to have the sides of the tray (marked A, 
B, c in Fig. 1) 4 in. or 6 In. deep so as to prevent 
the ashes from falling out when the tray Is moved. 
The sides A and e should be turned up first at the dotted 
lines; then do the same with c, turning at the same 





length in feet on B, and against quarter girt on d find 
the cubic feet contents on c, but when D scale com- 
mences at 4, divide the gauge-point 144 by IB. making 9 
2^\ ^;. ^^*™Pl^- Quarter girt, 18 in.; length, 16 ft. 
Set 144 on A to 16 on B, and against 18 on D we have 36 
on c. Or, when D commences with 4, set 9 on A to 
16 on E, and against 18 on B we have 36 on c. For 
measuring squared timber, scantling, or boards by 
means ol a slide rule, to obtain true contents set 
12 on B to width in Inches on a, and against the 
length In feet on b will be the area in sauare feet 
on A. Then set 12 on E to the area on A, and against the 
thickness in Inches on b wiil be the contents in cubic- 
feet on A. Example: 22 ft. of 9 by 3. Set 12 on B to 9 
on A, and at 22 on B will be IBJ on A, enual 16* ft. super. 
Then set 12 on b to 16J on A, and at 3 on E will be 
4-1 on A, equal 4A cub. it. The slide rule Is a logarith- 
mic scale. The lines A, b, and c are known as " double 
lines," being all divided identically; and line d, having 
divisions twice the size, is known as the girt line. It 
requires some little practice to be sure ol the results, 
but by making a selection of examples and working 
them out arithmetically, a check can be had upon the 
work of the slide rule. Lines A, b, and c are maiked 




Ash-pan, 



time the two laps marked D, on each side of c, round 
to A and B so a.s to be able to rivet them well together. 
Next turn up the pieces marked E on Fig. 1. Upon these 
the front is to be fastened (see Fig. 2). Take a strip of 
brass or copper and m^rk off i'in. at the top edge, and 
turn it over a piece of J-ln. wire so as to give a neat 
finish. Next bend brass, as shown in Fig. 3, to suit 
front of Fig. 2, then mark off holes to correspond with 
those marked B in Fig. 2, and bolt the brass to the iron 
bottom with small brass-headed bolts and nuts; then 
rivet the brass to the iron sides where marked p on 
■ Fig. 3, so as to make it perfectly firm. The handles can 
be bought, with nuts and threads ready for fastening. 
T^e knobs should be fastened on with nuts in preference 
to being soldered, so that they can be taken off when the 
pan is being cleaned. Fig. 4 shows the finished ash-pan. 

Measuring Timber with Slide Rule. — For mea- 
suring growing timber, a leather strap is used, marked 
on one side in inches and quarter inches magnified four 
times, and on the other side into the same measurements 
plus an allowance for bark. The strap is thrown round 
a tree at a height of 6 ft., and the magnification of the 
measurements Is lor the purpose of giving the quarter 
girt, vrtthout calculation. Then quarter girt squared, 
multiplied by the length In feet, and divide:! by 144, 
gives the assumed contents in cubic feet. The quarter 
girt Is supposed to be equivalent to the side of a square 
log of equal bulk, but the'result is merely the custom- 
ary sale contents, and not the true contents. To get the 
sale contents of a tree by slide rule, set 144 on A to 



from 1 to 10 twice over. The first point mav be taken 
as 1, 10, or 100. the second 1 will then be 10, 100, or 1,000, 
and the intermediate divisions will vary accordingly. 

Gutta-percha Moulds for Architectural Oma- 
ments.— Gutta-percha is used by plasterers lor forming 
moulds for enrichments, and probably the same material 
would answer for copying architectural details. It is 
brought to a plastic state throughout the whole of Its 
mass by heating in hot water; it is then pressed firmly 
over the part to be copied, and fixed there until the loss 
of heat brings it again to a somewhat rigid condition. 
Care must be taken, with any undercut portions, not to 
damage the mould or the stone, but the gutta-percha will 
permit of a little undercutting if not left until too cold. 
A model in plaster-of-Parls or a beeswax composition 
could then be obtained from the mould. 

Bending Lead Pipes.- By winching lead pipe bends 
is understood that a bobbin with a rope through it Is 
dragged through the pipe and bends by means of a 
winch fixed on the end ol a bench. This is sometimes 
practised Instead of using followers and driving-rods 
to force the bobbin through. The practice of winching 
Is not good unless carried out by a very skilful workman, 
as the heel or outside of the bend is made very thin 
during the process unless very great oare is taken. 
There is no better process for. bending large pipes than 
the ordinary one of slightly bending the pipe, then 
dummying out the buckle throat, and repeating the 
process until the pipe is bent sulHclently. 
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Small Settle with Drawers.— The length ot the 
settle Illustrated by Flg^ 1 Is 3 ft. 3 In., and its seat is 
1ft. 6 In. high, whilst the l>ack rises some 2 It. 2 in. higher. 
The ends should be strong, 1-in. boaa-d being suitable. 
Fig. 2 shows the inner side ol one end, those parts 
which come in contact with it being also indicated. 
. The settle is put together quite simply, so that it may 
be well within the power of the amateur workman. 
For each end the boards, when joined together, are 
1 ft. 64 in. wide; two widths will doubtless be used, 
and tiese should be united with dowels, in addition 
to the ledgers G and H (Fig. 2). The widths for the back 
are 3 ft. 7 in. long, and those for the front 2 ft. 6 in. 



at each end to pass through a mortise In each end piece 
and be pegged outside. But usually this will not be 
necessaiy, the settle being strongly bound together by 
its rails, back boards, etc. The seat is soretwed down 
on the ledgers, to the rail c, and to the upright parti- 
tions (Fig. 3) between the drawers. Screws will also 
be driven into It from the back board. Two jrartitions 
for dividing the drawer nooks stand between the floor 
and the seat, their front edges showing In Fig. 1. They 
are of |-in. board, 7^ In. high and 1 *t. 3J in. from front 
to back. A notch, IJ in. by | In., Is cut in the fop 
front comer of each for the rail a. These partitions are 
also fixed by screws driven upwards through the floor, 




In the hinder edges are two cuts, a and B, i in. deep by 

3 in. long, lor the two hack rails. In the front edge 
also are two cuts, c an^d d, 3 in. deep and li in. long, 
for the rails of the front. The back rails, projecting 

4 in., form between them a space for the back boards e 
(Figs, 2 and 5), while below the tail E another space is 
formed for the back board J (Fig. 4) of, the drawer 
nooks. On a (Fig. 2) rests the end of the seat j (Fig. 4), 
and on H (Fig. 2) the end of the floor K (Figs. 2 and 4) 
on which the drawers slide. These ledgers are of 1-in. 
board, I4 In. wide; G is 1 ft. 23 in. long, ajad its top is 
1 ft. 5J in. above the ground line; H is slightly shorter, 
and its top is 91 In. above the ground line, lit L (Fig. 2) 
ah upright strip is also screwed to the endji thi^ and its 
fellow are for the support of the ornamental skirting-' 
board M rFlgs. 2 and 4). The floor k is of J-ln. board, 
3 ft. 1 in. long by 1 ft. 2| in. wide ; it is serewe;J down to 
the ledgers, soreWs also passing into It through the 
lower front rail and through the back board. The sedt, 
which is of |-in. stuff, 1 ft. 4 in. wide, is also drawn as 
3 ft. 1 in. long, biit should extra length be desired, it 
may be out 6 in. longer, so as to allow of a 3-in. tenon 



Small Settle with Drawers. 

whilst others pass Into them through the back board 
and top rail. The two front rails are of J-in. board, IJ in. 
wide and 3 ft. 3 in. long. They are screwed to the end 
pieces, through which they pass, whilst screws also pass 
into through the seat. Their edges, like those of the 
partitions, are stop-chamfered round the openings for 
the drawers. The §-in. back board, which ocmpletes the 
drawer nooks, is 8| in. wide and 3 ft. 5 in long; it is 
screwed to the .end pieces, to the seat, and to the fioOr. 
The ornamentai skirting board M, of the pattern shown 
in Fig. 1, is 5 in. thick, its Width being 7 In., and its 
length 3 ft. 1 in. It has a shallow 1-in. r-ebate along its 
top front edge to enable it to fit behind the rail D. It 
is screwed to that rail and to the strips L. It will be 
observed that it lies back fronpi the level of the ends, 
rails, etc., by i in. ; also that two strips of J-in. boaard, 
I in. wide, are screwed on its face in continuation ot 
the lines of the partitions, with which, as well as with 
the rails and ends, they come flush. The construction 
of the lower part of the settle is shown in Fig. 4, which 
Is a central vertical cross' section. The lower rail b 
of the back is of 1-in. board, 3 in. wide and 3 ft. 3 in. 
long, and its lower edge must be planed to an angle to 
fit the seat. The cuts made for it in the end pieces 
being only i in. deep. It projects when in place 4 in. 
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teyond those pieces. This applies also to the top rail 
A, ex'oept tliat It is 5 In. wide, to permit of the orna- 
mental shaping of Its upper edge. Both these rails 
are strongly screwed to the. end pieces, and when fixed 
are 1 It. 6 in. apart, leaving a space between them to 
he filled by the back boards E. which are * In. thick, 
eacTi being 9 in. by 3 ft. 3 In. They also are screwed 
to the end pieces. Fig. 5 Is a cross section through 
the centre of the back. The boards just mentioned serve 
as its panels; and as stiles to frame them In, in con- 

. junction with the rails, four upright strips of i-ln. board, 
1 ft. 6 in. long, are used; of these, two which fit close 
a;galnst the end are 2 in. wide, whilst the others o are 
I S in. wide. For decorative reasons a broad groove Is 
run up the face of each, as shown in Fig. 1, and the 
edges, as well as those of the rails adjoining the panels, 
are stop-chamfered. To bind the whole back together 
are two other upright strips r, also of i-ln. wood, 3 in. 
wide and 2 ft. long; they are strongly screwed to tlie 
two rails and also through the back boards, and they 
render the whole back strong and rigid. The orma- 
mental spandrels of the panels are sawn from i-in. board 
and fixed by small screws. The front Q, the back K, and 
bottom s of one of the three drawers are shown In 
section In Fig. 4. These drawers, before tlie orna- 
mental spandrels are fixed to their fronts, are 6 in. deep, 
llj In. wide, and 1 ft. 23 in. from front to back outside. 
The fret-cut spandrels, which are in J-ln. wood, bring 

' their fronts to the same level as the board M. The 
drawers may be put together as shown, the sides and 
bottoms being merely bradded to the front and back, 
as the spandrels wiU hide unsightly edges. 

Saddle Cruppers.— Full-sized SEwJdle cruppers (see 
the illustration below) are made about 1 in. wide, 
and sometimes a little more, the body being about 
1 ft. 6 in. long, with a silt of about 5 In. in one end, 
the other being turned In for a |-in. buckle ; shave the 
points of the slits and the end of the chape. Having 
cut a billet of the same width as tlie buckle, and 
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2 ft. 4 In. long, trim one end lor the buolcle and shave 
the other. Edge them and polish th& edges, creasing 
them with a hot checker. Adjust the buckle and stitch 
the billet, making the first stitch by the buckle over the 
edge and the cliape and billet together, and the next 
stitch through the loop. Now run four or five stitches 
towards the point on each side, and return to the buckle 
on the other side, making tlie last stitch over the side 
the same as the opposite side. Put a loop on the flat 
lower down the body of the crupper, say about 6 In. 
from the buckle, stitching It across in eacli end, and 
then make a dock much smaller in circumference than 
the gig crupper dock, the leather being cut about 1 ft. 
1 in. long. Next take a piece of string about 1 ft. long, 
and roll wet brown paper ;round it until it is of the 
requisite thickness In the middle; thin the ends by 
cutting the paper before damping It. Stitch the leather 
over it as It is, without cutting a, groove, drawing It 
very tightly over the paper. See that the Ifeather is 
soft and pliable, and damp It before stitching. Having 
dried the, dock, finish it in shape, and then stltoh the 
dock to the slits, giving it about a IJ-ln. splice. Put 
about a dozen holes in the billets and vary their lengths 
according to the size of hO(rse for which they are 
intended. 

Testing Disinfecting Powders and Llaaids.— The 

amount o; carbolic acid in a liquid is determined by 
pouring into a burette a measured amount of the liquid, 
adding a large quantity of oaustlc soda solution (10 per 
cent, strength), and measuring the residue of tar oils 
left after shaking. Supposing 10 e.o. of liquid were 
taken, and alter ^aldng 2 c.c. of oils are left over, the 
liquid contains 80 per cent, of carbolic acid by measure. 
The powders containing carbolic acid are of two kinds 
—those in which the base Is a siUclous material and 
those having lime lor a base. In order to determine 
what Is the base, place a little upon litmus paper and 
moisten it with water; the silica powders are acid a,nd 
the lime powders are alkaline. In the case of a silica 
powder weigh out a portion and Ifltroduoe it In'jjo a 
stoppered retort, add a little water, and distil on a 
sand bath to dryness; again add water, and repeat until 
no oily drops appear in the neck of the retort. Tlie 
receiver will contain a solution ol caTbolic acid In 
water, and also a layer of acid at the bottom. Pour on 
as much of the water as possible, and measure it. Pour 
the remaining water and the carbolic acid into the 
burette. Add common salt to the water In the burette 



until the acid rises to the surface, then read off its 
volume. Add caustic soda as above, shake, and again 
measure the oily layer. The difference between the two 
is the amount of carbolic acid contained In the powder. 
For a lime powder, weigli out a portion, mix in a mortar 
with a little water, then add gradually sulphuric acid 
(previously diluted with tliiee times its volume of 
water and cooled) until on testing the paste is found 
to be acid. Then wash into retort and proceed exactly 
as above. As carbolic acid Is soluble In water, a cor- 
rection "will have to be applied. The soltibility Is 1 pt. 
by measure In ll'l pt. by measure of water, therefore, 
for eacli ll'l c.«. of water distilled over with the acid 
add 1 c.c. to tlie measure ol carbolic acid found. The 
determinations of carbolic acid given above are all by 
volume; to convert them into percentages by weight, 
add one-twentieth— thus, in tlie instance mentioned, 
80 pet cent, by volume is 84 per cent, by welglit. 

Carpenter's Sawing Stool.— Take a piece of board 
5^ In. by 1 in., and cut end li in. out ol- square (as 
Fig. 3). Set bevel to this, then take lengths of 4J In. by 
3 In., 2 ft. 6 in. long (as Fig. 1), which is to form the 
top, then apply bevel 6 in. from end and gauge 3 In. 
deep and house out the 3 in. parallel through to take 
the four legs. This same bevel will give the two cuts 
that form the under ajid side cuts for shoulders on legs. 
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Sawing Stool. 

as shown in Fig. 2, To get down-cut on legs, take a piece 
of 3 In. by 3 in. and on the top from outside mark IJ in., 
from inside at shoulder mark i In., which will give 
down-cut. Be careful that the bousing out is not tod 
wide, as the legs should be driven In quite firm; then 
nail. Now take the piece shown In Fig. 3, and witli the 
plane take off the outside edge so Hnrt It will take a 
solid bearing under the top. Then take a 2-ft. rule and 
place It up each leg, from A to b; this gives a good 
height for a stool. Mark off this height, then, with 
straightedge, m-ark from A to A (as Fig. 4).- First mark 
sides, then ends. Cut off each leg as marked with 
straightedge; you will then have a stool that will stand 
solid. Be careful that the detail shown by Fig. 3 Is 
5J In. deep, as on.that will depend the three main cuts. 

Re-tinning Copper-Wt.— To re-tin a copper-bit, heat 
the copper as though for soldering, file the parts to 
be tinned, put some resin on a soft brick, and rub 
the filed parts on the brick and In the resin, which the 
heat of the copper will melt. While rubbing the copper 
on the bit, press a piece of " fine " or " hall-and-hall " 
solder on the part to be tinned, and a film of solder 
will adhere to the copper. The surplus resin wilt adhere 
to the brick, and the surplus solder will remain on the 
resin. To re-tin the bit when necessary, again file the 
copper and rub It on the brick. The resin and solder 
already there will suffice for several operations, and 
more resin and solder can be added as required. Tin- 
ning the copper In this way Is best effected when It Is 
barely hot enough to melt the solder. If It Is too hot, 
the filed parts tarnish or oxidise before the resin and 
solder can be applied. Or the filed copper can be 
rubbed on a block of sal-ammoniac and the solder ap- 
plied, or it can be dipped in " killed " splrit.s of salts 
and applied to the solder. In these two ways the 
copper Is eaten away very quickly by the sal-ammoniac 
or the spirits. Eesln is the best flux to use. 
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Occurrence of Mica Mica Is one of the commonesb 

•ol the minerals that make up the earth's crust, its glassy 
lustre proclaiming its presence in granite, gneiss, 
schists, and the like; in some places the ground is 
covered with it. It oomhines with qiiartz and felspar 
to make granite, and all three are products of terrestrial 
heat, and are invariably formed when cooling is sufl- 
■clently slow. In only a few regions of the earth occur 
•dikes containing mica in paying quantities, and there , 
are never any certain indications Df its presence. When 
It is present, the mica blocks often follow a dlsllnct lead, 
but this often is discontinuous. Nor are leads always 
present, for the mica often occurs buncfhed together in 
pockets, in great agglomerations of crystals, or even In 
single large crystals. The mica, as it comes from the 
mines is in rough and uneven blocks, which have a very 



the plate, and flied by nuts on the inside; they carry 
the hinges of the doors. Two catches B (Fig. 1), to 
take the latch of the doors, should also be riveted in. 
Holes being drilled through the plates, the strap bolts 
are fixed on the front by flanged nuts r (Figs. 1 and 2). 
The doors a (Fig. 1) are -made of 1-ln. sheet-Iron, and 
should be a good fit, the hinges h" being secured by 
three rivets in each hinge. The cast fire-bars (Fig. 4) 
are full Si in. wide at each end, a Space of 1 in. being 
left between each pair of bars. They are 1 ft. 6 in. long 
by 2 in. full deep, and are bevelled. at the ends so as 
to fit close together in the drop ol the grating. The air 
space for draught should be lett the whole length of the 
furnace. The space I (Fig. 2) is left for the chimney, 
which should be of a. godd height to increase the 
draught. When the furnace Is loaded with four or five 
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' FuxuEice for Heating Wheel Tyres. 

perfect cleavage parallel with the base and may be split 
up into laminse thinner than. the thinnest tissue paper; 
the exterior portions of the blocks are opaque, brittle, 
and worthless, presumably from the penetration of 
water, as mica soon decomposes when exposed to 
Weather. 

Waterproofing Soft Felt Hat.— For waterprooiiiig a 
soft hat, sponge the Inside of the bat with a warm 
solution of soap, 2 oz. to the pint, then apply a solution 
of alum, 2 oz. to the pint, and dry. If the hat is a liglit- 
coloured one, it could be dipped first in the soap, and 
then in the alum; this will more effectually waterproof 
the hat. 

Fnrnace for Heating Wheel Tyres.— A furnace for 
heating wheel tyres is shown in Figs. 1 and 2. Flie- 
bricks, 3 ft. long, 1 ft. wide, and 6 in. deep, are used for 
lining the whole of the inside, and these bricks may be . 
obtained of Harriss and Peacock, Stourbridge, Glouces- 
tersiiire. The outer casing Is a S-iu. solid brick wall 
at each side, and on the top is laid a 24:in. course, which 
is usually covered with concrete, as shown at A (Fig. 1). 
This is continued down to the bottom of the back part. 
Before fixing the fire-bricks, make recesses for the iron 
bars B (Fig. 2) thart; carry iihe fire-bars, the drop in the 
centre being 4 in. Places should be cut out to fix the 
iron strap bolts (Fig. Z) which go through the iron frame 
c (Fig. 1) of the doors. This frame Is welded at each 
corner, and is made of 2-ln. by i-In. Iron. On the inner 
face a frame of stock hooping, 2i In. wide. Is riveted, 
and projects over the Inner edge of the frame i In. all 
round. The frame Is then large enough to take a 
5-ft. 10-ln. tyre, which is rarely used. With the height, 
suggested, It is possible to feed the fire from the top 
door. Gudgeons D (Figs, -l- and 2) should be let through 




Fig. 4 
tyres, and nearly filled with shavings . and wood from 
the waste heap, .the' tyres should be hot enough to 
shrink on about twenty minutes after the fire is lit. 
Fit the lightest tyres first, and. as each tyre Is taken 
out put In another, replenishing the fire as required; 
the fresh tyres will be ready after -the first four are 
in place. 

Repairing Backbonds and Traces.— If backhands 
and traces are thick, splicing should if possible be 
avoided. Shave both ends of the break, and just tack 
the ends together, then put pieces of leather at both' 
sides until the required thickness Is obtained, the pieces 
being shorter and thinner-shaved at the ends nearer 
the centre. As a rule, stitch four rows along the patch, 
and one or two stitches in the centre of the points. If 
the entire part, such as the holed part in a trace, is not- 
worth patching, put in a new piece, keeping the old'one 
to mark the new; the joint at the splice must be very 
neat, not .thick and clumsy. Likewise, if the other end 
IS gone, add a new .piece, making it thicker than at the 
other parts. When the centre of the backhand Is not 
worth patching, make a new centre, but gejierally the 
strap end and bellyband part can be used. Saving: 
measured the part, cut off and allow enough ' extra to 
make a splice In each end; put the strap In one end 
and the bellyband in the other. , 
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Fitting Handle to Chisel.— Some woodworkers like to 
iuake their own chisel and gouge handles. The turned 
handles may he bought cheap, and only require boring 
and driving on ; but the old octagonal handle stidl holds 
Its own where hard and rough work is required. Box- 
wood is the best for the purpose, but must be carefully 
handled, as it is liable to split in driving on. A hard, 
tough piece of brown ash makes a very good handle, 
that should last as long as the chisei. Beech is often 
used for the purpose, but will not stand much rough 
work. Yew is sometimes used, but it Is rather liable to 
Split. Apple-wood makes a nice-looking hsindle, but it 
Is too soft to stand much knocking about. Hornbeam^ 
laburnum, rosewood, and other woods that might be 
mentioned, are sometimes used for tool handles. Having 
selected the piece of wood, the first Job is to square it up 
roughly, then find the centre at one end Tiy drawing the 
diagonals a.s shown at Fig. 1. .l^ext fasten two strips of 
wood to one of the sides as shown in Fig. ,2, and screw 
the block, together with thie s.trips, in the vice. Then 
take the smallest pln-blt friom the set, and bore a hole 
the full depth of the tang oT the chisel to be handled. 
The two upright strips of wood will serve as a guide to 
keep the bit true with the block in boring; Now, with 
a hollow taper-bit — or wood-rimer, as It is sometimes 




Fitting Handle to Ctusel. 

called— taper the hole to roughly fit the tang of the 
Chisel, until the shoulder is a,bout | in. from the handle, 
then with a narrow chisel square the hole and fit the tang 
m to within i in. for an ash handle, or a little less for 
boxwood. A leather washer, shown at A (Fig. 3), may be 
put on thb tang to serve as a cushion between handle 
and shoulder, and this will add considerably to the 
lasting properties of the handle. Next, put the cutting 
edge of the chisel on a cross-grained piece of wood, as 
at Fig. 3, and with a few smart taps with a mallet drive 
the handle home. The next process will be to clean the 
handle up to shape. First taper.it roughly with the axe 
or mallet and chisel, frequently trying It on the edge 
of the bench or with a straightedge, as shown at Fig. 4, 
to prove that the centrg-llne of the chisel lines with thd 
eehtre of the handle. Having roughed out the sh^pe, 
plane it to the finished size, still trying occasionally, 
to ensure it lining correctly ; then plane oft the comers 
and round the top. A few strokes with the wood file, 
and a final rub with sandpaper, will complete the job. 
The handle shown at Fig. 5 is an improvement on the 
pld- octagonal shape, especially for paring-chisels and 
gouges. The oval form fits the hand better, giving more 
command over the tool ; and it is not much extra trouble 
to olean up the handle to this shape. Some workers 
finish the handle with a rubber of French polish. This 
gives It a nice appearance for a time, hut It soon wears 
off. A better plan is to give an occasional rub with 
linseed oil. This, with the friction of handling, gives 
a lasting polish that improves with time. 

Principles of Internal House Painting.— As the 

colouring to be applied to a room will often depend to 
a large extent on the colour of the curtains and of the 
carpet, not much latitude is given to the painter. The 
ceiliilg should contrast with the carpet; the curtains. 
and chair coverings should be met with a contrast on 
the walls and woodwork. The aim should be to get 
colour not colours, so the contrasts should be in har- 
mony. Hooms with a cold aspect should be warm; in a 
warm aspect should be cool. Bedrooms should be light. 



quiet, and cool; dining-rooms rich; drawing-room in 
colours which are cheerful In character and which light 
up well at night. The staircase wiU present a comfort; 
able and inviting appearance. If a room is well lightedj 
the colours must be kept subdued, but when the room 
is sombre the colours may be brighter and less neutral. 
Neutralisation of colour is the great law o£ colouring. 
The principle of neutralisation, by which each colour Is 
toned down by admixture with its complementary, not 
only subdues a colour without destroying Its beauty, but 
reconciles It with the other colours that are in proxi- 
mity to it. It produces a relationship between all 
colours, and keeps each In place, whioih is a funda- 
mental principle in decoration. As the wall surface is 
a background to everything in the room, it should har- 
monise with everything, and a sympathetic tone should 
run through all the colours used. H the colour ol the 
furniture is warm, a warm tone should appear in the 
paper; U cool, a cool tone. If a wall is red, the red 
should be reproduced in the woodwork, and so on. Con- 
trasts should be harmonious, and this may be obtained 
by neutralisation and use of complementary colours. 

Repairing Old Furniture.- Chests will generally be 
fairly aovtnd, but it is not so with such thlngfe as 
chairs and . tables. Up to somewhat Jater than' the 
middle of the seventeenth century it was the rule that 
these, latter articles should be tied by cross-bars mor- 
tised; into the legs near the ground. ; and rough Usage 
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Repairing Old Furniture. 

and fexpcfeure will often cause these mortises to work 
loose. Proyided the wood is sound, the joint may again 
be made firm by driving in one or more thin glued 
wedges. If moisture has lodged in the joint, and tenon 
and Inortise are a,llke tender, still drive in wedges to 
tighten the joint, but in addition screw an angle-iron 
(Fig. 1) beneath the cross-bar; this, if let into the wood, 
win scarcely be seen, especially as It must be painted 

■ to match. Such irons may be used with advantage for 

■ strengthening purposes in other places, as in the upper 
frames of tables, etc. The smaller tables^ as well as 
chairs, joint-stools, etc., commonly stand on ball feet, 
•and these are usually defective. To substitute new feet 
is, however, a felmple matter. The original limbs are 
sawn off, as In Fig. 2, and holes are bored as shown^ 
and In them the' shanks at new ball feet, fumed'to 

' match the old, are glued. Nails are sometimes tho- 
roughly rusted into the wood. Should the nail come 
out leaving a clean hole, a mere stopping of coloured 
putty — ^putty kneaded with vandyke browri or burnt 
umber— may sufttce. If it is difficult to get a good grip 
on these old nails without bruising and disfiguring the 
surface, it is better to sink a hole round the head vrtth 
the gouge till a firm hold can be obtained. The hole 
so made can be readily trimmed to shape, and a fresh 
piece of wood let in and glued, due care being given 
to direction of grain, etc. Indeed, wten a screw from 
the front seems desirable to strengthen any crazy piece 
of old work, it will be found that to Countersink deeply, 
and to hide the head in this manner, is the best thing. 

Cbain to Lift Three Tons.— To lift three tons with 
safety on a single chain, an H-in. chain is required, that 
is, one in which the iron used for the links measures 
a in. in diameter. Such a chain requires pulleys 2i In. 
wide between the flanges. 

Preserving Cut Flowers. — The flowers may be 
sprinkled constantly with water and their stems placed 
in a mixture of 30 parts by weight of water, 30 parts of 
white soap, and 3 parts of salt. When the soap has dis- 
solved entirely, a small quantity of borax is added. 
The process is particularly useful to those who make 
a speciality of photographing cut flowers. 
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Painting Front Door.— The Illustration below shows 
the inside pi a six-panelled door. In painting a new 
front door the knots should he cut out, and new 
wood inserted. All resin shcmld be burnt out as far as 
possible by flame, and sealed down with patent knotting 
or metal-leaf. The door should then have ^a coat of 
priming (oily) ; an old door should be well rubbed down, 
faced up with putty, and old knots showing through the 
paint should be gouged out, and filled up with hard 
putty. Then the whole work may be brought forward. 
The second colour may be one-third turpentine to two- 
thirds oil. The second colour is to level up both the 
surface and the colour, and to stop unequal suction. 
For a front door the coats should be made up with 
japanner's gold-size as a binder instead of raw linseed 
oil. Thfe third and fourth coats may be rounder. For 
an Inside door the coats should be alternS,tely oil and 
flat, finishing in 6very case with a flat coat lor varnish. 




Farts of a Door. 

Each coat of colour should be well rubbed out till the 
lace of the work is solid, level, and even. The object 
aimed at in every coat should be to bring the work up ,to 
the finishing colour. The ground for the flat finish 
should be darker and more neutral than the finishing 
flat. In painting a door, the left-hand top panel, with 
the moulding, may be done first, the other panels next, 
at the same ,time wiping ofi colour on the stile; a flat 
fitch will take the colour into .the quirks and clear it 
from the mitres. The muntins are the next to receive 
the colour, then the cross stiles, and the outer stiles 
last. Care must be taken to avoid gatherings and fat 
edges, and the colour should be laid evenly and well 
crossed; In the above illustration, A signifies archi- 
trave, B p bottom panel, E E bottom rail, r P frieze 
panel, r b frieze rail, L B look rail, M muntln, m p middle 
panel, s stile, and T B top rail. 

Choice and Care of Circular Saws.— Thick saws are 
wasteful both of power and of material. A saw of 2-ft. 
diameter and No. 30 gAuge, with about fifty teeth, will 
be suitable lor the general work of a small ^op; in- 
deed, this size of machine will not generally hold a 
larger saw than 2 ft. A saw ol this diameter should not 
have much set; about A in- ^s quite sufttcient lor or- 
dinary work. For cutting rebates, tenons, etc., a 16-ln, 



saw. No. 16 gauge, is found very suitable for this class 
of machine ; saws smallear than this are not ol much use, 
as they run so slowly at the cutting edge that they get ' 
through very little work. A large saw requires slightly 
more set than a small one, as there is more surface of 
■ plate to clear. For setting saws, nothing is better than 
a small set-gauge with a piece . taken out at the side 
equal to the required set; and all setting should be as 
near the point of the teeth as possible, and be done with 
an ordinary saw-set.' To do good work, the saw should 
be thoroughly true around the outside, the gullets 
should be all of the same length; and each individual 
tooth should do its own share of -the work. When the 
saw is trued up, the cutting edge should be exactly 
square across. If the points of the saw are not truly 
square, lie saw will lead to the high side, and, waste 
a lot of wood. The saw should be tested by making a 
cut in a piece of wood. A ' piece of hard freestone 
should be used for truing up the cutting polirts of the 
teeth of the saw; if goft>stone is used, the saw is very 
apt' to cut a groove in the stone, which will grind the 
side of th? tooth that has to form the cutting point. 
The gullet of the saiw should be filed almost square 
across, and the top should have a slight .bevel. A 7-in. 
mill saw file is -the best' tool for this purpose, as l-t 
deepens the gullet at the same time. Gulleting the saw 
with an emery wheel, if done periodically, is not ob- 
jectionable; but if the plan is adopted when the teeth 
are very short, thev are liable to become ease-hardened, 
the tension ol the blade be-coming altered, so that the 
saw must be sent to the maker to be put right. The 
better way is to have the saw punched, which can be 
done very, cheaply by any saw maker, who should also be 
Informed what liind of wood -the saw will be used for", 
and he will then give , it the required lead and bevel 
on the top. The packing of a saw is another very' Im- 
portant matter. Tlie packing is Intended to diffuse 
the frlotlonal heat over the surface of the blade so that 
it may run in a true plane, and should be of hemp 
thoroughly saturated with oil; it should ext«nd from 
the collars to the bottom of the teeth, and should be 
carefully, pressed against -eaish side of the blade. Dif- 
ferent lengths of packing should be kept for various 
diameters of saws, but it is often very awkward to use 
packing when the bench Is raised well up. The saw 
should be exactly square from the top of the bench ; if 
it is not square, the ^ast piece of a 6-in batten that has 
been cut'lnto several pieces flatways will be found to be 
much ttiicker at one edge than at the other. Consider- 
able care Is necessary when cutting short pieces of wood, 
as the back of the saw is apt to raise them up and throw 
them back with great force, to the danger of the 
operator. |Grooving with the circular saw Is not recom- 
mended, as it can be done more quickly and "With less 
setting by the vertical spindle moulder. 

Tar Paving for Footpatbs:— Tar paving, while less 
durable than natural asphalt, forms a very useful and 
economical covering for footpaths. The mode of prepara- 
tion is briefly as follows : Small stones are thoroughly 
dried and heated and mixed with gas tar, which is 
allowed to soak into th-e substance ol the stone; this' 
composition is then laid on the foundation and well 
rolled. The details ol the process vary slightly in dif- 
ferent districts. One of the earliest mixtures, known as 
Lord Stanhope's oompositloH, consisting of SO gal. of 
Stockholm tar mixed with 20 bushels ol ohalk and, 10 
bushels of clean sharp sand; these were all boiled to- 
gether lij caldrons, and laid while hot to form the surface 
of the footpath. Good foundations are essential in this 
as in any other kind of paving. Hard ballast, clndersv 
or broken stone, 3 in. or 4 in. thick, should be laid and 
well consolidated by rolling. To economise material,- 
'the surface of the foundations should be brought to the 
exact level required, and to the slope required on the 
finished surface of the path. This slope may be J in. 
Iot every loot ol width. Oh ■the loundation Is laid the 
bottom coat of tar paving, which may be from li in. to 
3 in., thick, according to local requirements. In one of 
the simpler methods of preparing this bottom coating, 
the gravel or ohipplngs of the required size, usually 
not larger than 2-iji. gauge, and sometimes as small as 
li-ln. gauge, are laid in a heap of about 1 ft. thick. 
Several fires are mad« on the top of the heap, and are 
covered down with refuse cinders 'to cause the heat to 
strike downwards and completely evaporate all moisture 
from the stone. When the heap is covered with cinders 
and Is one mass ol fire, it is then turned over with a 
shovel and sprinkled with gas tar, the process being 
repeated until the whole of -the stone has received a 
sufficient coaAing of tar. It is allowed to lie for some 
weeks, so that the tar may thoroughly soak into the 
stone, when it is laid on the foundations to the required 
thickness, which may be anything from 14 in. to 3 in.; 
and, in fact, this amount of variation Is found in the 
stipulations of the street specifications of different 
towns.. The bottom ooatirig is then well rolled, anji in 
places where the roller cannot be applied it is rammed. 
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Sometimes £be lemaindei of the material is added In two 
coats, but usually one is sufficient. This, knowh as the 
topping. Is, In some oases, a mixture o£ line ashes and 
gravel or oMpplngs, the whole being passed through a 
i-in. wire riddle. The ashes are laid on the. ground to a 
thickness of 6 In., with 6 in. ot gravel or chlpplngs on 
the top, and heated by flres in the same way as in 
preparing the bottom coat. The tar Is then added as 
before described, and the material, after storing, is 
ready for use. It Is usually laid in a thin coat, say from 
g in. to 1 in. in thickness, and must be well rolled. 
When the surface is finished, a sprinkling of very fine 
limestone chlpplngs is spread over it and rolled in. 

Applications of Tberinite.— Thermite is the alu- 
minium alloy whose combustion generates so much heat 
that the material can be used for bonding steel rails by 
welding. Prominent among its applications is the re- 
daction of such metals as chromium and manganese 
without the presence of carbon; the operation is rapid, 
requiring scarcely more than thirty minutes for a charge, 
and the resultant chromium, being quite free from 
carbon, is espeoisilly valuable in l£e manufacture of 
chrome steel, whilst the manganese produced in a simi- 
lar manner is used for making mangajiese bronze. 
Chromium prepared In the ordinary way contains from 
10 to 12 per cent, of carbon, and ijs addition to steel 
materially modifies -the carbon oointents. The pure 
chrome is useful in preparing other alloys also, whilst 
pure titanium may be made and used in the same 
manner. Various useful alloys may be made with pure 
manganese, the absence of iron and carbon being espe- 
cially important; Both nickel and cobalt may be re- 
duced by combustion ot aluminium, and while the cost 
of cobalt renders it unavailable, the production of pure 
nickel is most desirable. In like manner boron, vana- 
dium, etc., may be reduced. With thermite as a means 
of melting and welding, and with the use of special 
clamps and devices, a number of operations, otherwise 
dif&oult, can be performed, and thermite bids fair to 
come into general use for repairing broken or defective 
parts. By the use of a portable jacket and clamp, the 
joints of gas, water, and steam pipes may be welded 
with the pipes in position ; and Uie advantages of such 
a material to an engineer far removed from supplies and 
repair shop, as at sea, can hardly be enumerated. 
New journals have been welded to heavy rolls, brokeri 
pumi)-rods have been joined, and a number of structural 
parts successfully united by its aid. 

Magnalium. — Uagnallum Is an aluminium-magne- 
sium alloy with a specific gravity between 2 and 3, 
and its melting jiolnt Is between 600° C. and TOa"" C. 
(1,112° F. and 1.2^'° I'.). Aluminium is comparatively 
soft and unworkable, but when magnesium is added It 
gets harder; quantities of magnesium between 5 and 
30 per cent, give an alloy similar in its properties to 
brass and bronze'. When 50 per cent, of magnesium is 
present the alloy is useless for meohanloal purposes, 
but then takes a high polish, and te eminently suitable 
for optical use. When there Is more than 50 per cent, 
the alloy approaches in properties to magnesium and 
loses its hardness. As regards durability, an alloy con- 
taining from 25 to 30 per cent, of magnesium is rather 
superior to aluminium, and retains its polish lor a long 
time. Magnallum may be coined easily, being better 
than» aluminium In this respect and almost approaohing 
nickel. Screws and nuts can be made from It, which is 
not the case with aluminium. The tensile strength of 
magnallum plates containing 5 per cent, of magnesium 
is about 13 tons per sq. In. 

Hanufactnring' Cycle Tubing.— First, the Ingots, 
weighing from 1 cwt. to H cwt. each, are bored with a 
drill from 1 in. to li In. In diameter, and they are then 
heated In a furnace and rolled, frequent re-heating 
and re-rolling being necessary until they have an ex- 
ternal diameter of about 2 in., the metal then being 
about i In. thick. When cold, the rolled tubes are 
" tagged " at a Eyder hammer, and then sent to the 
draw benches, where they are coated with heavy oil 
and drawn through dies whilst mandrels are Inside them, 
and then annealed. They are pickled to remove scale, 
dried, oiled, and again drawn, the series of operations 
being repeated until the right size and gauge is reached, 
when the tubes are again annealed, pickled, and dried. 
Having been examined, they are straightened, passed 
through the blueing stove, and then oiled. Of course, 
different factories vary the method of working;, but 
roughly the above process is the one used In making 
weldless steel- tubes. The sizes vary from J in. to li in., 
and the gauges from about No. 3 i.w.G. to No. 20 i.w.G. 
Generally, the best Swedish steel Is used, this having 
a high tensile strength and an original tenacity of be- 
tween 25 tons and 30 tons per square Inch. This strength 
Is reduced soraewhat in working, but, except with the 
very thinnest tubes, the tenacity may be taken as at 
least 10 tons per square inch; thus a tube of 12 i.w.Q. 



and 1'2 In external diameter may have a tensile strength 
of nearly 3 tons, with a bursting strength of nearly 
900 lb., although in actual working about 100 lb. to the 
square inch Would be quite enough load with water 
steadily applied. Drawn, weldless tubing Is said to be 
far cheaper than the commonest gas tubing. 

Setting Dogcart or Carriage Axles.— Figs. 1 and Z 
show a pair ot dogcart wheels standing vertically to tha 
under plumb spoke, which is parallel to the lines b b. 
If the spokes are face-lined with iron stock, as in a 
Warner patent wheel, then all spokes are equal and/ 
parallel!; but if a staggered or dodged spoke wheel is, 
being set, the spokes will be parallel, but not plumb. 
They wUl be halt the difference of the dodge out of ,the 
plumb in each spoke when set to a back and front spoke., 
Some wheelwrights set their wheels to a front spoke 
only, but this is hardly right, as the weight is thenr 
thrown irregularly over the wheel. The spokes across 
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the lines B b having been set parallel, the top diagonals. 
ot the wheel span should be lined true in the direction 
of 1, 2, 3, and 4 (Fig. 3). Then the wheels should be set 
parallel in their horizontal diameters as in the plaa 
(Fig. 4) across the lines diagonally as at s s and n D, 
and should then be perfectly square. Many men set 
their axles with gather, both in the plumb spokes and in 
the front cross centre line of the wheels; this they argue 
to be necessary to allow for the axle springing in the 
centre from the weight, and from the wheels coming In 
contact with obstacles in front whilst travelling over 
rough roads. However, 11 an axle gives at all, it Is not 
strong enough for its work, and ought not to have been 
used. 

Applying Lead Enamel to Iron.— By Bormoy's. 
mechanical process the iron is heated to redness and 
placed In a double hermetically sealed chamber having 
glazed sides; each half of the chamber can be worked 
, alternately, and the surplus enamel powder, sifted over 
the iron, is removed from the chamb&r by a draught 
from a high ohlmney. The iron is moved as may be- 
necessary from ■ outside the chamber, and the sieves, 
which distribute tlie powdered enamel are vibrated by 
electrical means. 
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Fixing Gas Pendants.— In fixing pendants, It Is 
•often lound that a rose or centre-pleoe has been fixed 
■on the ceiling, and consequently the exa;Ct position for 
the hanging light is defltied; but when the gas pipes are 
being laid In, when .the carcase of the house only has 
been finished, the gas-fitter can decide tot himself the 
■exaict centre rf the celling. When this comes close to a 
joist the fixing of a pendant or chandelier, as It Is some- 
times wrongly called. Is easy. Most pendants have, and 
all should have, a ball and socket joint. This joint 
■enables the pendant to swing in any directioij, either 
to be held out of the way or, in the event of a knock, 
to allow of a movement of the pendant without It loosen- 
ing, and perhaps breaking the joints or pipes composing 
it, the joint at the same time preventing any escape of 
gas. Each end of the ball and socket joint Is usually 
fitted with a female or Internal thread, so that the pipe 
from the pendant Can be screwed Into. one end, and a 
■short piece of pipe, to pass through tfae ceiling. Into 
the other (Fig. 1). This short piece of pipe should be 
of suilicient length to reach a tee on the pipe running 
*ioross the joists, thus connecting the pendant to the gas 
supply, and also, at the same time, serving to carry th^e 
weight of the pendant, the supply, pipe being carried 
"beyond the tee with a short piece of pipe, duly capped 
•oft, which will lie upon the next joist, and so form a 
douljle means of support. Should it be decided, how- 
ever, to use compo. pipe, or should the Iron supply pipe 
■be running In the same direction as the joists, the best 
method to adopt is to fix what Is known as a brldge- 
jpleoe between the joists, and the simplest manner of 
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■doing this is to nail a narrow strip of wood -to each joist, ; 
and rest the ends of the bridge-piece upon them, as 
sliown in Fig. 2. In the exact position over the hole In : 
the ceiling, a hole should be drilled, through which the 
Bliort piece of pipe from,the ball and socket joint can 
pass, but It should fit it fairly closely, and 11 a long 
thread be put upon the u'pper end of the pipe, a back-nut 
•can be put on before the union of the cap and lining is 
screwed on; the baok-nut should then be turned back, 
until it forms a guard to the union, which will not only 
prevent the latter unscrewing, but will also keep Itself 
In the right iposltlon (see Fig. 2). The ball and sO.cket 
joint should be taken to pieces In the shop, well greased 
with tallow at the movable joint, and 11 found leaky a 
little powdered emery should be ground in. When 
■finished, it should be carefully cleaned off, ,and a, fresh 
greasing with tallow laid oUj anjfl the whole put together 
again -and tested. Very lew firms supply .their fittings 
■of such quality as to be always tight, but good firms are 
to be found who test all their fittings most carefuUy. 
before sending them out for sale. 

"Flashing" Glow-lamp Filament.— This operation 
■consists in depositing carbon on the filament so as to 
Improve the surface and give the filament the right 
resistance. It Is done by heating th& filament to a white 
ieat in benzine vapour by passing an alternating cur- 
Tent through It. The op',eratlon Is stopped when the 
resistance of the filament, cold, <has. reached a certain 
"value. A generator of benzine vapour and a, bell jar 
hang from the celling with a counterweight, and an a 
table below the bell jar the ends of the filament are 
clamped to a couple of metallic uprights. By means of 
a double-throw two-pole switch, these uprights can be 
■put in circuit with an alternating current generator, 
•or in one arm of a Wheatstone bridge which has equal 
fixed resistance In the other ■arms. The operator sees 
no part of the bridge, except the galvanometer. When 
the filament is in place the bell jar is lowered over it, 
and filled with benzine vapour; The double-throw 
switch Is then thrown in the alternator elTCuit, and the 
filament heated to whiteness by the current. The ben- 
zine vapour is decomposed, an4 the liberated carbon is 
•deposited on the filament, which thus becomes thicker, 
and hence a bett^er conductor. This is continued for a 
lew seconds, when the switch is thrown over to the 
" Bridge " circuit, and the galvanometer observed. If 
the needle deflects towards the word "Flash," the 
switch is thrown over again, and the flashing continued 



untlli on putting the switch over to tlie bridge olroult».: 
the galvanometer needle does not show deflection at all. ,. 
This indicates that the resistance of the filament is 
equal to each of the reislstances in the other arms ol- 
the bridge. A continuous current cannot be used for 
flashing, as it would bend the filament out of sliape. 

Jointing Spigot and Socket Pipes.- The method of 
jointing spigot and socket ends is here shown, the 
spigot end A of one pipe being inserted in the socket end 
E of the other. Having set the pipes to the required 
level, the end of a should then be so packed as to leave 
an equal space all round between it and b. This, of 
course, cannot always be done when rounding a curve, 
as in ■that case one side of the joint may be narrower 
than tbe other. Then drive In two or three layers of jute 
or yam with a long caulking tool. This should take up 
about one-third the depth of the socket space. Now 
place a roll of tough clay around the joint, forming the 
two ends into a lip c at the top, as clearly shown in 
the illustration In section, and, this having been made 
secure all round by pressing it firmly to me pipe and 
socket with the fingers, the joint is ready for filling. 
For this a ladlS must bs used that will hold at least 
enough for one joint. Take care to have the lead hot 
enough, and to warm the ladle before putting it In, tho 
metal-pot. As soon as the metal Is poured and the 
joint set, the clay may be removed and tiie joint caulked, 
A lead joint will alwaysrun spongy near the rurmer or- 
lip, and for this reason the lump of lead formed in the ■ 
clay lip should not be Cut off until the joint has been 
caulked, as it Is necessary to drive lu more lead at that 
particular place to ensure a sound jointi In laying 




Pipe Joints. 

mains where much jointing is required, It is usual to 
fix up four, five, or six joints (according to size) with the 
clay round ready lor running, and then run all togetherj 
This is the best way If there is a workman following 
with the caulking tools. In going round, a cijrve, wh^re 
set may be required In each joint, a good way Is to place 
the pipe straight until the yarn is in, then pull -them 
over to .the required curve before finishing the joint 
with the clay. 

Electrical Extraction of Sugar.— Fot the electrical 
extraction of sugar varied materials, such as wood pulp, 
peat, fruits, clay, sludge^ and beetroots, are used as a 
diaphragm between a perforated cylindrical catliode 
and an interior concentric anode, also perforated, an 
intermediate helical blade advancing the material and 
breaking, up surface crusts. By another process the 
materials, comminuted beets or cane, are packed be- 
tween a copper-wire cloth cathode and a .filter-cloth 
diaphragm mounted on opposite sides ol a box frame. 
The anode of zinc, aluminium, or other metal capable 
of farming insolnWe salts with the acids of the crude 
sugar solution, is placed in water in a compartment 
' exterior ■to the diaphragm, and into this compartment 
water Is led from the top to replace that evacuated from 
the cathode. The current electrolyses the dissociable 
salts, rthe anions uniting , ■with the zlno or aluminlnm 
anode thereby being precipitated, while the alkaline 
bases, together with the non-electrolytes — sugars and 
soluble albumens— paSs out with the water Uirough the 
cathode to the trough.. 

Sterilising of Sponges.— This may be accomplished 
by immersion for twenty-four hours in an 8 per cent; 
hydrochloric acid solution, which eliminates lime and 
coarse impuritleE: then wash the sponges in clean 
water, and Immerse for from five to twenty minutes in 
a solution of 10 grammes of caustic potash and 10 
grammes of tannin In 1 litre of water. Then wash in 
sterilised water or in a solution of carbolic acid or 
sublimate to remove the brown colour left by the tannin. 
The sterilised sponges should be kept in a eaibollo 
solution until required for use. 

Preservative for Wooden Casks. -- To preserve 
wooden casks from putrefaction and from insect ravages, 
a composition may he made by melting together 16 parts 
by weight ot tallow, '2 parts of yellow wax, 3 parts of 
colophony, 3 parts of vitreous sand, i part of arsenic, 
and a small quantity of a suitable pigment. Two coats 
are needed of the preservative, which should be used 
cautiously, as It Is poisonous. 
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Preparing Hemp for Rope-making— The bales of 
hemp (most often Manila but sometimes sisal) are 
opened In the basement or the mill, and the material 
is shaken apart lightly, and then placed in layers, 
which aio sprinkled lightly with oil to soften and 
lubricate the fibres previous to their passage through 
the machinery. Then the hemp is passed over roughing 
cylinders bristling- with sharp steel prongs or teeth, 
which straighten out the fibres and remove the tow and 
fine broken particles, dirt, or other foreign substance. 
K passes to the breakers, these being frames about 
25 ft. long, consisting of two endless chains studded with 
steel pins. The first chain runs slowly, and feeds the 
fibres to the second one, which runs mucTi fa^er, the 
eflect being to comb or straighten out the fibres and 
draw them into a sliver or ribbon. The hemp is hoisted 
on elevators to the top of tie building, and is then 
passed through the spreaders and drawing frames, 
which resemble the breakers, except that they are 
smaller and furnished with steel pins and teeth of 
gradually Increasing fineness; these still further comb 
and straighten out Uie fibres, a number of slivers being 
put togetiier behind each machine and drawn down to 



separated according to quality, and then shipped in 
bales. From 150 to 200 trees produce only 140 lb. of 
fibre. Sisal hemp is the product of the agave, a large, 
fleshy-leaved plant found chiefly in Mexico and Yucatan. 
The yellowish-white fibre Is straight, smooth, and clean, 
but Its strength Is 25 per cent, less than that of Manila 
hemp. 

Fire-screens In Metalwork. — Fire-screens into 
which pictures on glass may be Introduced are shown 
by Figs. 1 and 4. Fire-screens may have a glass paint- 
ing of flowers, landscap'e, etc., and are ornaments that 
cover the usually black fireplace, the design shown in 
Fig, 1 may be made either in brass or copper, and oau 
be constructed by an ordinary mechanic. The size of 
the screen will vary according to taste, or according to 
the size of the painted glass or plate. The feet (Fig. 2) 
should be of cast brass or copper, a pattern being made 
In wood, and then cast. The side standards are c2 brass 
or copper tubing, say g in. in diameter, having cast caps 
and bases, into which the tubes fit. These caps" and 
bases, as shov\Ti in Fig. 3, have solid bottoms, thick 
enough to take a screwed pin, which for the bottom 




Fig. 2 



ono sliver again at th e end ot each machine. The draw- 
ing Is repeated over and over again in order to make 
the sliver even, without which It would be Impossible 
to spin fine, even yarn. The material emerges from the 
" finisher," the finest drawing frame of all, in the form 
of small, soft ribbons, in readiness for spinning the 
actual rope. 

Materials for Kope-making —In American practice 
the materials used lor making ropes Include hemp, flax, 
manila, sisal, jute, and other vegetable fibres. Yucatan 
sisal and East Indian jute are much used for cheap 
rope and for binder twine. Bussian and American hemp 
are preferred for standing rigging, owing to their ability 
to absorb a large quantity of tar. Manila hemp Is used 
more than any other material because it Is very pliable 
and strong; It Is obtained from a species of wild plan- 
tain belonging to the banana family, and is a native of 
the Philippine Islands. Its dark green, smooth stem 
is from IS ft. to 20 ft. high, and the fibres are round, 
sllky-looklng, white, and lustrous, easily separated, 
stiff, very tenacious, and very light; they are weak 
transversely, but in the direction of their length the 
tensile strength averages more than 30,000 lb. per square 
Inch of section. The plantain Is cut near the roots 
when from two to four years old, and the leaves are cut 
oft just below their expansion. The outer leaf is 
stripped off, the fibrous coats are left in the shade to 
■dry for a day or two, and then divided lengthwise into 
strips 3 in. wide. These are scraped with a bamboo 
instrument until only the fibres remain, and bundles of 
these are shaped into separate threads, washed, dried. 
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must be of square section In the centre to fit into a 
square hole to prevent the leg moving round (see Fig. 7). 
The top one on which the knob screws may be a screw 
pin only. The two standards thus made are fastened 
together by two flat brass bars (Fig. 6) or tubes. A 
turned brass central pillar is screwed to the top brass 
bar, and scrolls are made in brass strip, i in. by A in. 
thick, and secured by round-headed screws to the top 
bar, and by a ring knob to the centre turned pillar. 
-The frame to hold the glass or picture is constructed 
ol angle brass, soldered at the corners, and fastened 
to the frame with screws. The glass or picture is 
secured In this frame by a strip of wood fixed to it with 
screws, ^as shown In Fig. 6. The outer edge of the frame 
may be cut Into scallop pattern, or left plain if preferred. 
After being fitted, the brass or copper frame should be 
polished and lacquered or bronzed. Fig. 4 shows a fire- 
screen constructed of wrought-lron. This form could be 
made by anyone skilled In working In wrought-lron. 
The frame la made of i-ln. angle-iron, brazed at the 
comers, and fitted with a wood strip, fixed with screws 
to hold the glass in place, as shown at Fig. 8. The legs 
are of flat iron, 1 in. by A in., and are fixed to the under 
side of the frame with screw pins. The ornamental 
scrolls at the sides ot the frame and at the top fire 
made ol Iron, i In. by A in. thick, riveted together, and 
fastened to the iron iraro.e with round-headed screws. 
The ornamental piece in the top may have a running 
scroll pattern, 11 preferred to the rings shown. When 
completed, the Irame may be enamelled any colour to 
taste, or may be painted dead black, In the latter case 
any copper ornaments showing up to advantage. 
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Fumlcestone Soaps.— These are produced by the cold 
process. One method Is to melt 400 parts (by weight) 
of cocoa-nut oil and 100 parts of cotton oil, and stir In 
240 parts of caustic ^bda lye (SB-" B.) and 10 parts of 
caustic potash lye f3DP B.), both the lyes having a tem- 
perature ol from 32? C. to 35° C. {89-6B F. to 95P F.). Sift 
' in 250 parts of pumice powder, and to scent the soap 
mix in 14 parts of-oassia oil, 1 part of rosemary oil, 
4 part of lavender oil, i part of safrol, and ^^ P^^^t "^ 
jlove oil. 

Frepalration of Boiled Linseed Oil.- There are 
practically two methods of preparing boiled linseed oil : 
(1) By boiling with open fires, and (2) by heating with 
steam. In the older method, by an open fire, the raw 
linseed oil, after it has been stored in tanks for a suftt- 



constantly stirred with a paddle-shaped stirrer to pre- 
vent it troni burning at the bottom of the pan. After 
about half an hour's boiling the addition of driers Is 
commenced. These are added in small portions at a 
time, the total quantity being about 4 lb. or 5 lb. per 
ton of oil; after the last addition of driers the boiling 
is continued for about an hour longer; the fire Is there 
put out, and the oil pan covered up and allowed to stand 
till the next morning. In the morning the skin is- 
removed from the surface, and the oil run Into the- 
storage tanks. 

Sanitary PiKgerles.— Sties and piggeries are not 
allowable in close proximity to dwelling-houses j but 
local bye-laws differ as, to the distance by which a sty 
shall be separated from the dwelling. When pigs are- 




SanitEuy Piggeries. 



;4-»!iii!^t.i 



.-:.-^:iJ 



fMM~ 



Pia 4 




FIG. 6 



4lyiiffili I /-i/-i.(!r«-;A^).'(r-*it-'*^».-J U-^a--?, 




clent time to allow the impurities to subside, and in 
some oases after chemical treatment, is run into the 
boiling pun. The boiling pan is usually made of boiler 
plates riveted together, and Is cylindrical In form, with 
a rounded bottom; It is set in brickwork in a similar 
manner to a washing coipp&r, and provided with a fire- 
place beneath, the stoking hole being outside the boiling 
shed, in order to minimise the risk of fire. A hood 
placed over the pan conveys the fumes to a chimney. 
The capacity of the boiling pan, varies, according to the 
size of tlie works, from 100 'gal. to 1,000 gal'., or about 
\ ton to 4 tons. The pah being about two-thirds full, 
the fire is lighted, and, as the heat rises, frothing of the 
oil commences,' and, as far as possible, tills is kept down 
by beating it with a switch, or by removing some of lihe 
oil in a scoop and allowing it to fall from a height; 
should this measure be unsuccessful, the fire must be 
damped down or the oil may boll over. After the pre- 
liminary frothing, due to the escape of water, the oil 
begins to boil quietly, and it will be found that the 
temperature has risen to about 500" F. The oil is kept 



suitably housed and properly cared for, the odour aris- 
ing from them Is considerably lessened. Piggeries 
should be built on high ground and on the east side of 
a dwelling, and the drainage from them should flow 
away in an opposite, direction to that of the dwelling. 
Fig. 1 is a general view of a range of buildings, the 
cost of which would be from £60 to £70. Fig. 2 is a 
ground plan. Fig. 3 a section on line A B (Fig. 2). The 
buildings comprise three sties c s, with forecourts f; 
a boiler-house B H, and meaJ-house M H, being attached. 
The remaining figures show details of construction 
which win be further referred to. The walls of the 
buildings here shown are of local stone, on proper 
foundations 1 ft. 8 in. wide and 1 ft. deep, and are 
16 in. thick. They are pointed on both sides, and a 
ventilator, v should be formed in the gable end of the 
sties as shown in Figs. 1 and 3. Pennant stone feeding, 
troughs T are fixed in the front walls, and over each, 
trough a swinging flap n, fitted with a special bolt li 
as shown in Fig. 4, is hung from an oak or a stone lintel I. 
built In over the opening; this arrangement is showa 
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in larger detail, both In elevation (Fig. 4) and in section 
<Flg. 5). Elm board is suitable for the naps, which are 
1 It. 9 In. wide, and of sufficient length to clear tlte 
opening. Joints in the flooring ot piggeries should be 
Avoided, and the flooring should consist of some im- 
pervious material, such as concrete finished off with 
Portland cement and sharp sand in the proportions of 
1 to 3, laid with a fall towards a channel c H, which, as 
shown by the dotted lines in Fig. 2, continues in line 
through all the sties, so as to conduct the urine to a 
•cesspit from which it may be dipped out. The root of the 
sleeping compartment c s of the sties should be formed 
of 4-in. by 2-ln. rafters E, wltb collars c of similar size, 
•on a 9-in. by 2- in. plate P, and be covered with Roman 
tiles, with plain pointed ridge i' E set In cement, which 
lie close, forming a covering that Is cool In summer and 
moderately warm in winter. Where home-grown Scotch 

m 



sumption of gas Is concerned. It has also been stated 
that the explosive tendency of acetylene Is reduced 
materially by the new method. The diluted gas is well 
adapted for running gas engines, for which purpose pure 
acetylene has not been considered economical. 

Staining Old Oak Furniture.— Whilst making re- 
pairs, it will rarely be possible to match the original 
wood In colour. The use of stains is therefore not to be 
avoided, and perhaps the stain most in favour'with the 
ordinary restorer is permanganate or bichromate of 
potash— 1 oz. of either to 1 qt. of rainwater. The potash 
stain has the adv-antage of being applied with little 
trouble. The rich colour of old oak would seem to be 
owing to the tannin in the wood having been acted on 
during a long series ot years by the ammonia in the 
atmosphere. Artificial fuming is therefore carrying out 
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Sanitary Flggeries. 

fir is abundant, a layer of J-ln. boarding under the tiles 
will be an Improvement. Ledged and braced hatches of 
1-ln. unwrought elm, with 6-in. by 6-ln. oak posts, as 
shown in elevation, section, and plan, ' with figured 
dimensions, in Figs. 6, 7, and 8, respectively, are as 
suitable for piggeries as more expensive doors; but they 
should be fitted with a grooved deal capping to throw 
off the wet. 

Uses of Grapliite.— About 55 per cent, of tlie total 
production of graphite is said to be employed In making 
crucibles; 15 per cent, for stove polish; 10 per cent, for 
foundry lacings; 5 per cent, for paint; 5 per cent, for 
lubricants; and the remaining 10 per cent. Includes 
lead pencils and all other applications. Half of the 
world's t-otal output of graphite is of the crystalline 
kind, and the rest of the amorphous kind. The uses to 
which it Is put depend largely on certain of Its physical 
characteristics, none of Its uses, except as a foundry 
facing, involving 'any chemical reaction. 

Dilution of Acetylene Gas.— The main object of 
diluting acetylene gas is to cheapen tlie employment of 
the gas. A well-known process is to mix it with such 
gases as carbonic acid, nitrogen, etc., but these thgredi- 
ents not only unfavourably aflect the illuminating 
power but also greatly Increase the products of com- 
bustion, thus deteriorating the atmosphere much more 
than pure acetylene does. It has also been attempted 
to dilute acetylene with combustible gaise«, but with 
ordinary Illuminating gas a gas-house is necessary, and 
if carburetted air is used, a gas generator equipped with 
motor and welgh'ts is required ; besides, the presence of 
air increases the explosiveness of the acetylen* gas. 
Attempts made to dilute acetylene with alcohol vapour 
h'ave not been successful because by the cold method 
the alcohols are so little gaslftable by acetylene. One 
process Is to dilute the gas with hydrocarbon vapour 
given oft by such volatile substances as petroleum, ether, 
petrol spirit, etc., the diluent itself in this case being 
a llght-^ving and heat-giving vapour gas. The purified 
■ acetylene Is conducted to a vessel nearly filled with the 
hydrocarbon, the gas entering at the bottom, bubbling 
up through the oil or spirit, and passing off, laden wltl\ 
vapour, at the top. Another method is to pass the 
acetylene rapidly through a porous body saturated with 
the hydrocarbon. The admixture renders possible the 
use of the gas In incandescent burners, hitherto Im- 
praoUoable on a large scale owing to the large deposits 
of acetylene black on the mantle and burner and to the 
great liability of lighting back. It is. Indeed, extremely 
doubtful whether the dilution with hydrocarbon vapour 
remedies the second defect. Illumination with mantles 
costs only half as much per candle-power as do former 
methods of lighting with acetylene, as far as the con- 
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nature's own system ot staining, but with more rapidity. 
For this operation it is necessary to have an airtiguc 
chamber large enough to bold the work to be coloured. 
On« may be made by pasting paper all over a papklng- 
case, giving especial care to all joints and cracks. The 
liquid ammonia, which should be of 880 specific gravity, 
is poured Into a number of stoallov pans placed on the 
floor of the chamber. A pint is suflclent for a chamber ' 
of 150 cub. ft. capacity. The wood is put in, and the lid 
so papered down that no escape can take place. It may 
be left for twenty-four hours or more, according to the 
depth of colour required. Such an apparatus is also 
useful for fumigating wood-grub with sulphur. Possibly 
old newly wrought ,wood or fumed wood may be less 
deep in colour than the surface they have to match, but 
It will be ia simple matter to bring them right with iron- 
wash. Iron-wash is made by pouring vinegar on any 
scrap iron, which after a few hours will produce a liquid 
capable of staining oak to the very deepest shade. But 
this wash is useless for ordinary new wood, as It gives 
an unnatural purplish tinge; old or fumed wood, how- 
ever, it deepens to a rich brown. Thus used, an iron- 
wash, sufficiently diluted, will tint new parts to the 
most exact accordance with the |0ld. 
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Fitting Take-up Cam to Sewing Machine.— These 

hints on fitting a new take-up cam apply to more 
modem machines, as the old style take-up lever Is 
actuated generally by the needle-bar; but in machines 
having a rotary or reolprooatlng shuttle the take-up 
lever has a varied motion made by a grooved cam. 
These cams, ii oJ cast-iron, are liable to beobme ■worn 
very much in one place, hence the need for a new cam. 
Some cams are held In position by spot-screws, and are 
therefore easily replaced, care being only required to 
put the spot-screw in the right hole; other cams are 
held in position by means ol taper pins. First take out 
the parts necessary to remove the old cam; place a mark 
on the Shalt to indicate the large end ol the pin ; fit the 
cam on th'6 shaft (not too easily), replace the otiier 
fittings, and prepare for timing the machine. Wh«n the 
action of the shuttle is oscillating, put the shuttle 
carrier at Its most backward position — viz. where it is 
just about to move towards the needle — then place the 
take-up cam so that the needle-bar rises slightly (not 



old style machines thp needle rises as much as ^ in., 
but when it has done' that it remains stationary until 
the shuttle has sufttclently entered the loop, whilst in 
modem machines the action of the needle-bar Is con- 
tinuous, and the shuttle' must act accordingly. 

Coal Cauldron with Repousse Ornament.— The 

antique-looking metal coal box illustrated In Fig. 1 
can be made by utilising one of the cast-iron cauldrons 
that may be purchased from any ironmonger at a small 
cost. It should be selected with an opening about 1 ft._ 
In diameter, and as smooth in the casting as possible. 
This should be rubbed all over with stone or brick, and 
then witii emery cloth, so that it may have a smooth 
surface, and is then ready for the ornaments (Figs. 2 
.and 3). It has oast on 'it two arms, one on each side, 
connecting the rim to the body, and these will be uti- 
lised in fitting the handle. This may be of wrought-iron 
or copper, and Is shown enlarged at Fig. 4. If in 
Wrought-lron It may be forged from square iron, drawn 
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more than ^,, in.), secure it by a set-screw, and reamer 
the hole to fit the pin. The bole is generally drilled 
in the cam at about the right position and simply needs 
reamering out, but in some cases the holes in the cam 
and shaft may not correspond. ,In such a case remove 
the cain and shaft, plug up the shaft-hole with a piece 
of steel wire, braze it, and then clean It offl, replace it 
in the machine, set the cam as already instructed, and 
drill it in this position.. If the action of the hook is 
rotary, allow the needle-bai to rise from ^p, in. to i In., 
bring the hoo;k point to the needle, and secure the cam 
in this position. ' Some shuttle carriers or drivers are 
held in position by screws, others- by taper pins, and 
exactly the same rule applies. The needle and the 
shuttle must have their correct relative time, whether 
rotary or oscillating, as before described. By the time 
ol a machine is meant the exact movement of the needle 
with relation to the shuttle, so thaA a loop ,is formed 
in time for the shuttle to enter It. This varies some- 
what, according to the class of material being worked. 
As a general rule, for modern machines, either rotary 
or reciprocating, allow the needle to rise from ^ In. to 
i in. before the point of the needle reaches it ; but when 
the goods are heavy it will be foimd necessary sometimes 
to make the shuttle slower, and lower the needle-bar 
to compensate for this. If the general rule does not 
apply, .time the needle, throwing a bold loop, and letting 
the shuttle just enter It when It is fully made. In some 



out a'^each end to form the hooks, and hammered in the 
centra to a iiat curve, as shown at Fig. 5, which Is a 
section on A B (Fig. 4). In lihe centre a ring is formed 
by twisting the thin portion. If the handle is made In 
copper, prepare a wood pattern of half the handle ; then 
make two eastings, and hard solder them together in 
the centre at the ring junction. The hooks at the ends 
of the handle will clip the arms on the cauldron. The 
outer surf aoe of the cauldron should next be ornamented 
with bright metal. Copper or brass sheet ol, say, No. 17 
or No. 18 B.w.Q. should be cut out to the pattern, the 
bottom being left long enough to cover the face side 
of f!he short legs of the cauldron. These "plates should 
be made bright, and then TepoaissSd, as shown in Fig. 2. 
Three of these om.aments will be required, one over each 
leg of the cauldron, and between them, but on the rim 
of the cauldron, sliould be affixed the designs shown 
on Fig. 3. These should be turned over so as to clip the 
top, and tJius decorate the rim inside and outside. To 
fix these plates to the cauldron, small holes should be 
drilled in the metal for screws and nuts. The plates 
require a little setting to fit the sides of the vessel, and 
this may be executed with a wood mallet or a piece of 
soft wood. When fitted, the ornaments should be re- 
moved, polished, and lacquered, and the cauldron ena- 
melled dead black, witli egg-shell finish. On this the 
brass or copper ornaments will look well. Or, it pre- 
ferred, the cauldron may be painted any colour with 
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enamel paint. Fig. 6 gives aji alternative pattern for 
the lepoussS work ol tlie lower portion ot tJie cauldron, 
and Ilg. 7 Illustrates a suitable pair o£ tongs. These 
may be executed In wrougbt-lrooi, the rose covering the 
joint being ol polished copper. The handle is shown ol 
hool£ form, so that it may fix Itsell over the upper rim 
of the cauldron and be secure. These' tongs should he 
made ot best iron, -^ in. round, flattened out to a boss 
to form the joint, a turned circular pin passing througli 
the centre, and being secured by the two copper roses. 
The lower ends are forked to hold the coal, and the 
tongs should have two coats of dead black. 

European Soft Woods and Tbelr Uses.— Horthern 
pine, commonly known as red or yellow neal, Is obtained 
from a tree known to botanists as Plnus sylvestris, 
which thrives best in Northern Europe. The colour of 
the wood varies from pale- to deep-reddish yellow. As 
a rule, the closer the annual rings, the better tlie quality 
ot the wood; the spring ahd autumn layers being dis- 
tinct. When of good quality, it is one of the easiest 
woods to work, has a pleasant resinous odour, is fairly 
free from knots, sap, or other defects ; and, if thoroughly 
seasoned before use, is extremely durable ; whilst, being 



lasting of the coniferous woods, is very strong and 
tough, but shrinks and waxps much until properly 
seasoned. The best wood Is fairly free from knots, Is. 
straiglit and even in grain, and bears nails being driven 
'into it better than any other soft wood. Owing to its 
withstanding wear well, it Is 'suitable for stair treads, 
flooring, etc. ; and because of its lasting properties it la. 
&• valuable wood lor railway sleepers, posts, fences, and 
other exi)osed worlc. Silver Fir (Plnus picea) has only 
been used to a small extent in England— principally for 
floors— although on the Continent it has been .largely 
used both for carpentry and joinery. ' It is light, elastic, 
stiff, and strong. Clustei; Pine (Plnus pinaster) some- 
what resembles yellow deal, although rougher and 
■having a greater number ol large knots. It Is very sel- 
dom used in England lor building purposes; but in 
Prance it is much used for rough carpentry and for 
shipbuilding. Being very durable in water, it is most 
suitable for piles, etc. The Yctv tree (Taxus baccata) 
attains a great age, and Its timber is close and fliie in 
grain, flexible, and elastic. It is considered one of the 
most durable woods, and is therefore very suitable for 
flood-ga/tes, posts, fences, and for use wherever great, 
lasting properties are required. This timber has onl> 
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fairly flexible and elastic. It will not snap suddenly 
and without warning under a load. The wood is plenti- 
ful, and its many valuable properties render it one of 
the most valuable varieties for almost every ordinary 
purpose of carpentry and joinery. White deal, also 
known as white fir and spruce deal, Is from a tree 
botanically termed Abies excelsa, wliich thrives in the 
same districts as the Pinus sylvestris. The annual rings 

-are distinct; the autumn layer, containing less resinous 
matter than red deal, is not so deep in colour, being 
inclined to a brownish- tint. This timber often contains 
a large number of hard glossy knots, whlcl^ frequently 
are so hard as to notch or turn the edge of a plane iron. 
Upon being yra'ought, the surfaces show a silky lustre. 
One peculiar chaxaoterlstlo of this wood is that the 
sapwood cannot be distinguished from the heartwood. 
It is unsuitable for Independent pieces of joinery, such 
as doors, etc., as If is very liable to warp unless re- 
strained; it shrinks very little, however, and Is there- 
fore frequently used for panels of ordinary joinery; 
and, for the same reason, because It retains a clean 
light colour, it is very often used tor the- toys ot 
dressers and tables, for shelves, and for upper floors. 
It is not durable for external work; but the st,ems of 
the younger trees, growing fairly straight, are lairgely 

' usM for scaffold poles and the sides of ladders. Larch 
(Larlx europoea) is considered to be one ol the most 



a, small proportion of sapwood, wl ch is white, hard, 
and fairly durable. The heartwood Is generally orange 
colour or rich brown. Tew, on account ol Its scarcity, 
is generally employed for cabinet work only, and then 
largely in the form of veneers. The Cypress (Cupressus 
sempervlrens) thrives in Southern Europe, and the 
durability ot its wood is almost unrivalled; most ot the 
ancient cofHns containing Egyptian mummies are of this 
wood, and Its strong odour is repugnant to worms and 
insects. It Is very suitable for building purposes, for 
which It is largely used in and near the districts In 
which it grows, but seldom or never in England. 

Oil for Farm and Team Harness.— lo make this, 
melt 3 lb. of pure tallow without letting it boil and 
gently add 1 lb. of pure neatsfoot Ml. Stir continually 
until cold, so that it will be perfectly mixed, otherwise 
the tallow will harden in lumps. To colour, add a little 
bone black. 

Influence of Hydrogen on Iron.— Red-hot iron acted 
upon by hydrogen Is aflected considerably. Plunged 
into, the gas and then cooled in water, the Iron became 
very brittre, and brlttleness is especially noticeable 
in cold bending. The iron loses part or the whole of Its 
brlttleness on being slightly heated in an oil-bath or 
water-bath, or on being left in the open air at the 
ordinary temperature. 
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Properties of Grapblte.— Th'e principal properties ol 
graphite are Infusltillty at temperatures below that o£ 
the electric arc, great capacity for absorbing and trans- 
ferring heat, comparatively high electrical conductivity, 
and that peculiar softness which allows of yielding by- 
Contact with other surfaces, and which is the reasoil 
for the use' of graphite In lead pencils, lubricants, and 
polishes. It readily adheres to any surface, and is' 
polished by the slightest friction. 

Framework for Iron House.— When planning an 
Iron house, it is necessary to bear Jn mind that corru- 
gated iron is made in sheets of standard size; the 
sheets are 10 ft. by 4 ft., and the half-sheets are 10 ft. 
by 2 ft. The accompanying figures show the elevation 
(Fig. 1), Dlan (Fig. 2), section (Fig. 3), and details (Figs. 
1, 5, 6, 7, 8). of a corrugated Iron dwelling-house. BricJi- 



felt F being first taolced on to \he frameworlc. No fire- 
places are shown, as gas stoves are recommended; H 
the latter are not available. It will be necessary to 
construct fireplaces in brickwork, and no woodworlc 
should be within at least 9 In. of the flue. ■ Air grids A 
should be Inserted to ventilate the space below the door, 
and damp-proof courses D should be laid Jn the hriclf- 
work. 

Advantages of Wetdless Chains. — First, the 

material being steel, and there being an absence of 
welds, the chain Is much stronger than the common 
welded chain. Then the link can be- made of any shape 
by mieans of dies. The weak point of a chain Is the part 
of the link bearing on its neighbour; and when the 
chain is pulled, that part is subjected to bending stress, 
while the sides are under tension. Hence, to make the 
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work footings are flrsi; constructed, and on these the 
wall-plates w are laid; the uprights or posts p are 
tenoned into the wall-plates as shown. Allowing for a 
4-in. lap, the uprights p must be fixed at the standard 
distance from each other of 3 ft. 8 in. centre to centre ; 
the height from the ground to the eaves must be suoli 
as to allow of the iron sheet being fixed without cutting ; 
this will be about 10 ft. The uprights or posts p are 
3i in, by 3i In., or 4 In. by 4 In., and between them 

' are tenoned^ the rails E; the rails assist in steadying 
the posts, and to them also the matchboard lining l 
Is fastened. The windows are made of such a width as 
to fit In exactly between the posts. The joists J are 
4i in. by 3 in., and rest on. the wall-pjates w, and they 
are also supported where necessary by sleeper walls 

- (not shown in the Illustration). The floor boarding p b 
is IJ In., grooved, and put together vrith hoop-iron 
tongues. The lining L is 3-ln. rebated, V -jointed 
matchboarding, stained and varnished. The corrugated 
Iron c is screwed or nailed on to the outside, a laver of 



link of uniform strength throughout, the'ends should, 
have a larger sectional areathap the sides, bending being 
much more, severe at the enids. This enlargement is ac- 
complished in the weMless chains. Welds tn ja hand- 
made chain reduce the strength by from 10 to 40 per 
cent., the average reduction being about 20 per cent. 

Light Guards ifor Machine Tools.— Guards are 
generally of cast-iron, but for heavy wheels castings are 
too heavy, and sheet metal Is a good substitute. In 
skilled hands guards of this kind improve the appear- 
ance of a tool, besides being efficient in every way, 
being lighter than cast-iron, and not liable to damage In 
transit, whilst they can be made in halves and bolted 
to the machine, where they make a good fence as well 
as preventing the splashing of oil from gears. Wire 
guards had many advantages, being light, cheap, easily 
fixed, not obstructing light, and enabling the gears to be 
inspected by workmen and foremen alike. The mesh )S 
too dose to allow the fingers to be inserted. 
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White-lead Substltut9s.— Tbe white pigments -whloli 
may be looked upon as substitutes lor white-lead are 
Glasgow white, zinc white, Orr's white enamel (or Chail- 
ton white), Griffith's patent zinc white, and Freeman's 
wlilt«. All these pigments have one advantage over 
white-lead — ^that is, they are not so readily acted upon 
by sulphuretted hydrogen; therefore, if used in towns 
where foul gases are likely to be evolved, they do not 
so soon blacken ; some of the substitutes do not change 
colour at all In situations where white-lead would 
rapidly become discoloured; zinc white, Orr's white, 
and Griffith's white, for Instance, are not ailected. 
White-lead has greater body and covering power than 
any of the other white pigments, none of the substitutes 
being quite equal to it in this respect, whilst some are 
rather poor in these qualities. Those substitutes con- 
taining sulphide of zinc discolour pigments containing 
copper or lead, owing to the formation of the sulphides 
of those metals. \ This defect is not shared by white-lead, 
though white-lead is itself discoloured by other pig- 
ments— cadmium sulphide, for instance. 

Removing Floor-boards in Gasfltting, etc.^Whcn 
the floor-boaxds are laid, the common method of finding 
which board Is wanted to be remove.l is to use one of the 
long gimlets which should be in every gasiitter's bag, 
and to drive it up through the ceiling until the point 
shows through the boards in the room above. This 
shows the exact centre of the hole below if the gimlet 
has been kept perpendicular when drilling. To remove 
a board which has been laid down is a somewhat difft- 
oult matter, unless the proper method is followed, and 
that isito drive the nails right down into the joist by 
means of a carpenter's puncli; the nails will not be 
required again, as tlie boArd should be fastened down 




to obviate the necessity ol using more pipe than would 
be required If he could carry it along through the 
centres of the joists. When oompo. pipe is being used, 
and has to be carried along the side of a joist, it should 
not be allowed to lie on the ceiling laths, ^s It will cause 
a dip In pipe, where moisture may collect, and in time 
cause a stoppage of the gas supply; It should, there- 
fore, be always fixed to the side of the joist by means of 
strips of wood of one of the patterns shown at Figs. 2 
and 3. 

Hints on Using Glue.— The workman should never 
prepare more glue than can be used in a few days, as 
that freshly made is stronger than that which has been 
frequently remelted. Glue should always be madie with 
clean water, and should be used as hot as possible and in 
a warm room. The pieces of wood to be joined should 
be warmed before putting together ; they should be well 
fitted so as to get as little glue in the joint as possible; 
the glue should be well rubbed in with the brush or 
by rubbing the two pieced of wood together, and the 
joint should be made close by clamping, tying, or rub- 
bing, so as to squeeze out all superfluous glue. The joint 
should be made as quickly as possible, and alter the 
pieces are fixed they should remain in a warm place for 
at least twelve hours. If a joint Is broken when it once 
commences to set, no amount of clamping will make a 
good job of it; the glue must all be cleaned off and the 
joint made again. When the wood is porous it will be 
of advantage to size the surface with some very weak 
glue. This will flll up the grain and prevent the glue 
from sinking into the wood when the joint Is made. 
Before veneering, the panel to which the veneer Is 
affixed should haye the surface roughened with the 
toothing plane to f'oi-m a kind of key for the glue. Great 
care should be taken that no dust, grease, or oil gets 
on the surfaces to be joined, or the glue will not hold. 
Some woods are naturally of a greasy nature. Take teak 
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after the work Is done by screws, preferably of brass, 
and with brass countersink cups or washers, so that 
the screws may be easily removed should the floor- 
boards be required to be raised to allow of an examina- 
tion of the gas-pipes underneath. When all the nails 
are* driven in, the board can usually be removed without 
mucli dlfHculty, unless it runs the whole length of the 
.room and under botli skirtings, in which case there are 
two ways of proceeding. One way is to lever up the 
board from each side until a piece of iron pipe, or a 
hammer handle, is inserted under the board to be 
removed, and resting upon the boards on each side, 
and then with a saw cut through the board over the 
centre of a joist. If this cannot Ije seen, cutting through 
the old nail-holes will be sufficiently near the centre for 
the purpose. When the board has been out in two, 
either piece can be easily taken up. The other method 
is also useful when only a short piece of board is 
required to be removed, and it consists in cutting the 
board witli a Iceyhole saw on a slope close to the joist, 
as shown in Fig. 1, so that when reflxed tlie board can- 
not be tipped up, and nails can be put in on the slope 
into the portion of the board already fixed, and after- 
wards into the joist. Where the pipe runs the opposite 
way to the joists in the floor, ';he usual method to adopt 
Is to cut a small groove in the joists sufficiently large 
to allow the pipe to lie in it and not be injured when 
the boards are nailed down over it. These grooves 
should never be cut deeper than necessary, and should 
always be cut as near the points of support of the joists 
as possible, so as not to weaken the beam more than 
necessary. The law of strains on wooden beams need 
not be entered on here; suffice it to point out that all 
parallel beams are stronger near the points of support- 
than necessary, as tlie strain diminishes as the side 
approaches; but the cost of cutting the beams to the 
exact curve, and the consequent unevenness of the floor 
and ceiling, more than compensate for the. value of the 
extra quantity of wood used. It will thus be seen that 
a portion of the joist can be removed with safety at the 
sides of the room where the joists rest on the walls, but 
that nothing should be cut away from them In the mid- 
dle. This will often necessitate a greater length of pipe 
being used, but in many cases a oiirefui survey of the 
premises will enable the gasfttter so to arrange his pipes 
as to suit the joists in the floors, and at the same time 
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for Instance; If the wood Is not thoroughly dry the glue 
will not set on it, but will peel, off. Wood of a greasy 
nature should not be used where glued joints are em- 
ployed, nor for veneering. 

Brick Earths.— The earths employed in brick-making 
may be broadly divided into three classes: (1) Plastic 
or strong clays, commonly called by the brick-maker 
foul clays, and also known as pure clays. These clays 
are composed of silica and alumina, with only a small 
proportion of lime, magnesia, soda, or other salts. (2) 
Loams or mild clays, which consist of clay and sand, 
and are consequently often designated sandy clays. (3) 
Marls or calcareous clays, containing a large proportion 
of calcium carbonate (CaCOj). It frequently happens 
that a clay as found In nature is unfit for brick-makihg; 
it will probably be found that it is deficient in some 
necessary quality, and this has to be supplied by mixing 
It with other clays, or by adding the constituent lacking, 
such as sand or lime. A good brick earth should contain 
in itself sufficient flux to fuse its constituents at thei 
temperature attainable in the kiln, but not so much as 
to make the bricks run together and become vitrified. 
Such earths will contain from one fifth to one-third 
alumina, and from, one-halt to three-fifths silica, the 
remainder consisting of carbonate of lime, carbonate of 
magnesia, oxide of iron, oto. The bricks made from 
such clays are a compound of silicate of alumina and 
lime or other fluxes. The followlng-ls an analysis of a 
brick clay of average quality: — 

Silica 49-44 

Alumina 34'26 

Ferric Oxide 774 

Lime 1-48 

Magnesia 514 

Alkalies 

Water 1-94 



100-00 
Flour Paste. — Dissolve 3 oz. of alum in 1 qt. of water, 
by heat, and- when cold add flour to the consistency of 
cream; then let the mixture boil, stirring it at the same 
time. By adding a little powdered resin and a clove or 
two before boiling, the paste will keep for a year and 
can be softened with water when dry. 
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Making Builder's Mortar.— Mortar Is prepared 
either by hand or machinery. Machinery Is preferable, 
as mixing the Ingredients more evenly, 'Whichever pro- 
cess is adopted, it Is necessary that the llmo should be 
evenly distributed with the sand; unless this is attended 
to, a weak mortar will be the result even though the 
proper proportions may be present. The character of 
the water also plays an important part in mortar mak- 
ing; it should be clean, and only sufficient added to 
enable the limo to slake. Cold water is generally used, 
but hot water has been speciiied. Hot water is not 
beneflclal. in mortar making, for the reason that all 
lirhes (no matter what may be their chemical composi- 
tion) contain in sufficient degree the heat necessary for 
the change which takes place during the slaking action, 
and extra heat introduced simply dries up the water 
that wouid otherwise have remained, and is necessary 
for the perfect hardening of lime mortar. 

The Causes of Cracking in Concrete Walls 

If the concrete be made of cement or lime of varying 
quality, as may readily happen in different deliveries, 
the unequal character will cause a tendency to parting at 
the junction owing to their unequal rate of setting and 
unequal expansion when set. Thei same thing happens 
if the cement, although uniform In composition. Is not 
uniformly air-slaked before aise, the fresher cement 
expanding more than that which has been properly 
prepared by being .spread out on a wood floor protected 




Fig. I 
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from the weather and turned over three or four times. 
The expansion varies from to J in. per, ft., according 
to the amount of air-slaking it undergoes. Cracking 
may occur through originai faults in mixing the mate- 
rials to form cement. Over-liming gives high tensile 
strength on seven days' tests, but the free lime does not 
slake until the cement is partly set, and the consequent 
expansion is apt to disintegrate the mass. Over-clayed 
cement Is liabl« to contract, and has less tensile 
strength. The effect of magnesia in the cement has 
been variously estimated. When good Portland cement 
has been used In concrete for ses^-walls, the magnesia 
(found has been stated to come from the sea-water, the 
lime being. slowly washed away and the magnesia de- 
posited in its place, at the same time causing a general 
expansion of the exposed part and so flaking. If the 
cement be over'burnt, many hard particles will resist 
the grinding process, and only slsiRe after much delay, 
when the general body of the work has set, causing 
blisters on the face of 'the work, which break off, and 
sometimes causing fractures in the mass. If slag be used 
for the aggregate, and any lime is contained in it, the 
same action may take place. In lime concrete, it the 
lime is not thoroughly slaked before using, the unslaked 
particles will cause local expansion when moisture 
reaches them, and ultimate fracture if they are In 
sufficient quantity. Fracture may also occur from want 
of cohesion due to imperfect mixing of the materials, 
or from an occasional overdose of water in the mixing, 
washing away the cement. If the concrete be ^exposed 
to the sun or to drying winds as it is deposited, and the 



moisture be allowed to dry off too quickly, It will have a 
deleterious effect. If the concrete be mixed and de- 
posited in frosty weather, or if a hard frost should set 
in after it is deposited, and while still " green " or 
imperfectly set, it is liable to cracking and partial dis- 
integration. When concrete is thrown from a height 
into a trench there is a possibility of the heavier par- 
ticles being separated from the others, disturbing the 
uniformity of the mass, and tho. shock also is apt to 
disturb the concrete below which has begun to set. It is 
now the practice to lower the concrete into the trenches 
gradually, by shoots ,or otherwise. If the soil or sup- 
porting surface below the concrete is not homogeneous ' 
and of equal supporting power, settlements are likely 
to occur which will produce fractures in the mass. In 
forming concrete arches, or concrete paving in position, 
expansion boards or strips of wood are laid in, to per- 
mit of expansion or contraction without fracture by 
providing a weak place which can afterwards be grouted 
up. The saihe principle .of localising the weak places 
has been adopted in the construction of some of ^ the 
retaining walls on the Tottenham and Forest Gate Hail- 
way, vertical straight joints in the concrete mass being 
formed at regular Intervals. Some persons assert that 
cracking is due to variation of temperature, or to ex- 
pansion due to changes of temperature, unless provision 
is made to prevent it; but this is not certain. 

Making Propagator lor. Plants.— For a propagator 
suitable for raising early batches of seeds and striking 
cuttings, etc., a lamp A (Fig. 1) must be made or pro- 
cured firsrt, as on it depends the height of the frame, 
etc. For a large propagator a duplex burner may be • 
used, and the oil reservoir ■ should hold about 1 qt, ; 
but for a sm'all propagator with a glass frame, measur- 
ing, say, 2 ft. 6 in. by 2 ft., a single-burner lamp will be 
■ sufficient. Next make a rough stand as shown in Fig. 2, 
with IJ-ln. square legs and 2i-in. by 3-iu. rails. The 




top of this should be about IJ in. above the lamp chim- 
ney. On the top of the stand is placed a shallow tank B 
(Fig. 1) to contain, water. This may be about 18 in. 
square by from 2i in. to 3 in. deep, and can be made 
of sheet copper, or, as a substitute, a square Mn baking 
dish may be used. The case may next have attention, 
and this can be made of 1-in. matchboarding, or a bacon- 
box may be made to serve as a substitute. The section 
of ithis Is shown in Fig. 1, and a general view of the 
outside by Fig. 3. A ledge c (Fig. 1) is nailed round the 
inside, tiie top level with the top of the tank, and on 
this a' sheet of iron is placed to form a bottom for the 
propagating chamber and a cover for the tank. The 
depth of the propagatlhg chaihber should be about 14 in. 
at the back and 9 in. at the front, which will make a , 
total depth for the case of 1 ft. 6i in. above the lamp' 
chimney at the back and 1 ft. IJ in. at the front. A 
doorway j> (Figs. 1 and 3) may be cut through the bottom 
of the case on the side that may be most convenient, and 
can 'be fitted with a hinged shutter and with a turn- 
button or hook and eye, for the purpose of attending to 
the lamp. A few holes should be bored in the side of the 
case to allow tlie fumes from the lamp' to escape, and 
it would be a good plan to let a small sheet of glass 
into the side, so that the lamp may be seen without 
opening the shutter. A layer of cocoanut fibre refuse 
E (Fig; 1) should be spread over the bottom of the 
propagating chamber, and into this the pots containing 
the cuttings or the seed pans are plunged. A couplg 
of runners F (Fig. 3) are nailed to the sides of the case, 
and the top is ,eovered with a sash such as Is used for 
an ordinary garde,n frame. 

Commercial AsbcstAs. — Commercial asbestos in- 
cludes two distinct minerals, which, though very similar 
in physical properties, are chemically distinct. One is 
a silicate of calcium and magnesium, and is a variety 
of mineral amphibole. There are a large number of the 
non-aluminous varieties of amphibole which pass into 
fibrous minerals, especially tremolite and actinollte, and 
all these fibrous substances are included as asbestos. 
The otlier mineral that is sold as asbestos is a variety 
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ol serpentine, a Tiydrous magnesium silicate known as 
chrysolite. Tlie first substance placed on the market 
as asbestos was the silicate ot calcium and magnesium, 
or amphlbole, but as the chrysolite began to be used 
lor the same purposes, it was placed on the market 
under the same name. These minerals are equally heat- 
or fire-resisting, but the chrysolite is superior in 
strength and elasticity of fibre, arid is usually greenish- 
white, green, yellowish to brownish in colour, and has a 
decided silky lustre. The fibres are flexible, easily 
separated from each other, and have a silk-like ap- 
pearance. The mineral is usually found in seams, 
of varying thickness, in serpentine rocks. The amphl- 
bole asbestos is usually ot longer fibre than the chryso- 
lite, is very flexible, and easily separated by the fingers. 
It does not possess the silky lustre found in the latter, ' 
but has the appearance of flax, with a colour varying 
from white to greenish and woody-brown. One of tlie 
•chief chemical differences between the two forms is 
that the amphlbole variety is an anhydrous mineral, 
whereas the serpentine or chrysolite is hydrous, con- 
taining from 12 to 14 per cent, of water. 

Spiriting out in French-polishing.— The object ot 
spiriting out is to clear ofl the surplus oil left by the 
polish rubber, to increase the lustre, and to Impart the 
final brightness. It is at this stage that many workers 
fail; they put on a good body of polish, but break up 
the surface and leave it dull in places. A new spirit 
rubber requires caution in the hands of the inexperi- 
enced, and only by constant use does it gain in solidity 
and usefulness. While a new rubber is soft, it should 
also be firm to enable it to work oirt any marks left by 
the polish rubber; a soft one merely skims them over. 
The rag coverine should he soft and of several thick- 
nesses. However, excellent work may be done without 
the aid ot a spirit rubber; In fact, the writer often 
uses plenty of clean rag instead of wadding. A lair- 
sized piece ol clean soft rag should be folded into a 
swab or pad somewhat resembling the polish rubber 
and taken in the right hand. Then sprinkle it with 
spirits by means of a slot cut in the side of the cork, 
and, having made the pad fairly damp, not wet, put the 
bottle down and press the face of the pad against the 
palm ot the left hand, to equalise the moisture. Then 
apply it to the work, lightly ai first, but with a little 
firm (not heavy) pressure as the spirit dries out; repeat 
several times if necessary", changing the place In the 
rag should much oil be present. Methylated spirit is 
advised in preference to methylated finish, which must 
be adulterated with soft gum or resin; excess ot this 
will prevent the work standing out bright. 

Collection and Preparation of Lac.— Lac is col- 
lected from several Indian trees, upon which it is found 
as a kind of coating. It Is formed by an insect, the lao 
Insect (Coccus lacca), which punctures the bark of the 
twigs, and after absorption of the secretion redeposits 
It in a layer in which are imbedded the eggs of ' the 
insect. Lac occurs in commerce in several forms; stick 
lac consists ol twigs enveloped with the lac, but this 
lorm is not used; seed lac consists ot small grains; 
shellac occurs in thin orange-coloured leaves, more or 
less agglomerated : button lao is a darker kind occurring 
in irregular disc-shaped pieces; and garnet lao occurs 
in thick plates of a dark red colour. The different forms 
of la.c enumerated above are prepared in India by native 
workmen with very rude appliances. The twigs contain- 
ing the lac are collected from the trees and are beaten 
with a mallet, which dislodges the lac— the pulverised 
lac is the seed lac— the lac is then placed in a large vat 
along with water while the natives knead it about with 
their feet until most of the colouring matter, or lao 
dye, is removed. The lac is next placed in a coarse 
cloth bag, which is held at either end by two natives 
while it Is exposed to the heat ol a fire ; below the bag 
is a small trough into which the melted lac from the bag 
collects. A third native ladles out the melted lac and 
pours it over a roller covered with brass, which is 
caused to revolve, and thereby forms the lao into thin 
sheets; this is the shellac. Button lac and garnet lac 
are the more Impure portions melted and poured on to 
cold surlaoes. Shellac varies Irom a pale orange colour 
to a very dark garnet red; it is transparent in thin films 
and very brittle. Lac dissolves to a large • extent in 
methylated spirit and turpentine; it is the basis ol 
most ai the spirit varnishes. 

Forest of Dean Stone for Monumental Work.— 

Quite the finest of our English stones for monumental 
purposes is the Forest ot Dean stone, commonly spoken 
ol as Forest stone. In character it is a hard sandstone 
or grit. In colour It Is either of a bluish or of a brownish 
grey, both of which are often to be seen in the same 
slab; but for making fine monumental work the blue is 
to be chosen. It is, as its name indicates, quarried in 
the Forest of Dean, Gloucestershire, the beds suited to 
our purpose Ivlng deep. When the upper and inferior 



rock has been removed by blasting or otherwise, tlie 
valuable blue itone is detached in masses by wedging, 
a vertical cleavage being ensured. Among the powerful 
machinery at one of the prlnoijjal quarries is a remark- 
able circular-toothed saw for cutting through big blocks ; 
but though this outs quickly, it is accompanied with 
waste ol material, and makes slovenly work, and the 
ordinary sawing is with the toothless saw and sand. 
Blocks and slabs of Forest stone are to be had, practic- 
ally, to any size. It weighs 12 cub^ ft. to the ton. It 
is not quite so hard as Sicilian marble, but, owing to 
its gritty nature, it rapidly frets away the tools used on 
it, which need to be highly tempered and thin. It is, 
however, an admirable carving stone; there are no In- 
equalities in its grain, and it permits ot high finish. 
The work looks— to use a technical phrase— lull of life. 
Owing to its peculiarly cool and pleasing colour, the 
quality of the shadows cast in It is delightful. And it 
has this special advantage, that 11 the lettering is well 
and deeply cut it will be perleetly legible H left in a 
natural state; in fact, in really fine work the lettering 
ought to be so lelt. Belore lettering, the sawn face has 
to be rubbed down with coarse sand and then with a 
grit. Bllston stone is good lor the latter purpose. So 
also is Holllngton, which cuts more rapidly. Compared 
with most stones. Forest mosses or discolours very little. 
It stands exposure to the weather admirably; in laot, 
where the price will permit it to be used, no better stone 
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lor outdoor work could be desli;ed. Whilst as regards 
taste It is scarcely possible to Imagine any surroundings, 
new or old, with which it would not harmonise. 

Sapwoodof Timber.— Beneath the bark ol all trees 
there is lound a circle of wood not so fully matured as 
that nearer the heart. This is known as sapwood. In 
some timbers, such as hickory and elm, this sapwood 
may be easily distinguished by the difference in colour. 
In others, such as pine and deal, the variation in colour 
is not so noticeable unless the sapwood is stained with 
water, when it assumes a greenish hue. In ash trees 
the difference between the sapwood and the heart cannot 
usually be distinguished, but in old trees the heart be- 
comes brown, and sometimes nearly black. Oak trees 
contain a large amount ol sapv^ood ; sometimes as much 
as 2J In., or even more, may be lound. This is lighter 
in colour than the inner portion ol the tree, and will 
often rot away before the heartwood is thoroughly Sea- 
soned. The amount ol sapwood present in a log is due 
partly to the nature ol the soil and partly to the season 
ol ielling. Trees cut down In late spring, when the sap 
is rising, or in early autumn, when the sap is falling, 
show a large percentage of sapwood in the timber. 
Speaking generally, the sapwood of ash is tougher than 
the heartwood, yet not quite so hard. The sapwood of 
hickory and elm is as strong as the heartwood, but is 
more liable to the attacks of Insect pests. When worm- 
eaten pieces of these timbers are examined, it Is often 
found that most ol the worms have penetrated to the 
heartwood, and have there stopped. The sapwood of oak, 
pine, walnut, and deal is weak, is liable to become 
worm-eaten and to rot away and should always be out 
off by the sawyer In oonveriing the timber. 

Polishing Mediums for Glass.- There are many 
polishing mediums lor glass, and a lavourite one is rouge 
and pitch. But the cleanest and one of the quickest is 
paper and tripoll powder, and this can b& recommended. 
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Remedy for Rough Frenoh-pollshlng.— Often, de- 
spite the utmost care, Prench-polished work comes nv 
rough, stringy, or llnty, more especially In repoUshing; 
this is due in great measure to the action of the new 
polish on the old. No matter how much the pounce 
tag (pumice powder) may be used. It seems impossible 
to get a bite and in such a case fiath brick may be 
recommended. To use it, take a piece of fine worn glass- 
paper in tlie left hand and a piece of Bath brick in iihe 
right, hold them over the job, and lightly rub the two 
faces together, thus allowing the fine dust to be scattered 
over the work; owing to its great cutting power, Bath 
brick should be used with caution. Do not charge the 
rubber with polish at this stage; simply work out the 
polish already present by adding spirits and using oU 
a little more freely. When;- all is out to a level surface 
and the old and the hew polish blend together, then 
add polish. Should, however, new work persist in oomlng 
up rough, the fault may arise from working the rubber 
too dry ; then there is not sufficient polish in the rubber 
to enable It to clear out, and in such a case the rubber 
should be broken and made into shape again. Charge 
It with half-and-half— that is, half polish, half spirits- 
put a clean piece of rag over it and start again, using 
Bath briok and oil as advised. 

laying Drain Pipes.— The laying of the pipes com- 
mences at the junction with the sewer, and the spigot 
end nearest the junction. The trencli sliould be ex- 
' oavated to the required depth, and the bottom rounded 
to tlie curve of the pipe (see Fig. 4) ; this having been 
done, a further excavation should be made just below 
where the socket of the pipe is to come (see Fig. 3), 
so that the pipe will be supported along its whole- length^ 
It. this is not done, the pipe becomes virtually a beam 
loaded the whole length and supported at each end 



blue with water and add to the whiting. Melt the size 
without letting it boil, adding enough water to prevent 
burning, and pour on the whiting, mixing well. Strain 
through paperhanger's canvas, doubled, to thoroughly 
mix and to remove Impurities, after which it may be 
allowed to stand all night in a cool place; when cold 
it will be a jelly. The proportions of size to whiting 
are about 1 lb. of double size to 1 ball of whiting. 
Naples yellow, the siennas, the umbers, Vandyke brown, 
ivory black, Indian red, light red, vermilion, madder 
lake, French ultramarine, and oehre are suitable colours 
to be used in distemper. Plaster is painted before dis- 
tempering, so that an old coat of distemper may be 
easily removed before a mew one Is applied. A ceiling Js 
lined before distempering In order to hold the plaster 
together, to secure equal suction, to cover stains, and 
to prevent any free lime or any hostile material from 
affecting tbe distemper. In cases where a celling has 
been patched, rubbing a little of the old washed-oft dis- 
temper over the patch will keep it from drying whiter 
than the rest of the ceiling. 

Dental Cements.— Tliese are of two kinds, ' namely, 
zinc chloride and phosphate zinc, the former being the 
older. They are powders which, when mixed with cer- 
tain liquids, produce a stone-like mass. Zinc chloride 
cement is a powder consisting of zinc chloride and glass, 
and the liquid used is a solution of the form«T. A 
typical cement is Fairthorne's, made by finely powder- 
ing and mixing 5 parts of glass, 4 parts of borax, 8 parts 
of silicic acid (SiO»). and 2(X) parts of zinc chloride, and 
tinting with a small quantity of ochre or manganese. 
For use, this compound is mixed with concentrated, 
syrupy solution of zinc chloride, and soon becomes as 
hard as marble. -As an example of a. phosphate cement, 
Eostaing's ratlier intricate -iormula is here given: Melt 
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(Fig. 1), either breaking down with the load of eartli, 
or, if it does not break down, tiie jointing material at 
the bottom is crushed, thus allowing sewage to escape; 
and the joint opens at the top, giying exit to sewer 
gases, as shown in Fig. 2. The foundation should be 
solid; if found to be soft. It should be made hard l^y 
ramming, py laying timber, by bTiokwork or concrete, 
or in some other manner. This work should not be 
scamped, or it will eventually have to be re-done, and 
quite possibly within a very short time. 

Cleaning Sewing Macblnes.— The domestic sewing 
machine, which is sometimes allowed to stand idle for 
weeks and even for montlis, often becomes corroded and 
stiff, and before .it ca-n be used has to be cleaned. 
Sometimes paraffin freely used on all parts and then 
wiped over with a duster will sufficiently clean the 
machine so that it can be worked easily. If this does 
not suffice, strip the maclilne of all fittings, place all 
btight parts (not japanned) in water, adding a good 
quantity of soda, boil them nntil quite clean, aoid wipe 
briskly with a clean wiper, afterwards polishing them 
carefully with emery cloth, .being sure to wipe off all 
emery oust before replacing the parts in the machine. 
The shaft bearings, etc., may be scraped with a scraper, 
or carefully cleaned out wltli emery cloth, but if emery 
is used be sure to wash out the bearings with paraffin. 

Clearcoling and Distempering;- Clearcole Is a thin 
liquid, and is used to stop suction before applying dis- 
temper; distemper is g. full-bodied smootli semi-liquid, 
one coat alone of which Is capable of covering a surface ; 
a second coat of distemper wlien laid over the first never 
looks well. To make clearcole, dissolve i lb. of double 
size and a piece of alum the size of a walnut In 2 qt. 
of hot water with whiting. This may be applied warm. 
To make distemper, pnt tli^ whiting in a pail and cover 
with water, letting It stand till thoroughly slaked; 
then pour the water off and work up well with the ba,re 
hand. Mix about half an eggouplul of dry ultramarine 



in a crucible an intimate mixture of 1 part of secondary 
calcium phosphate (CaHP04) with 15 parts of pure zinc 
oxide and 16J parts of secondary ammonium phdsphate 
((NH,)HPOj) until the mixture flows quietly , and unif 
formly. When cool, powder the mass and dissolve it in 
dilute phosphoric acid, and then cadmium oxide to the 
extent of 5 per cent, of the molten mass. When all is 
dissolved completely, evaporate to the consistency of 
syrup. As a separate operation, make up a 'mixture of 
2,600 parts ot zinc oxide and 500 parts of magnesia, with 
sufficient boracic acid dissolved in water to form a stiff 
paste; dry this and calcine in a Hessian crucible for 
some hours at a white heat. Finely pulverise the green- , 
Ish mass obtained, and roast It In the air until it turns 
white, and then tint as desired with manganese peroxide 
or ochre. When required for use, make this into a paste . 
wltli the solution obtained as described above.- 

To Obtaiii tbe f Value of a Lens.— For tills purpose 
the camera is focussed on a distant object, and the dis- . 
tance from the centre of the lens to the ground-glass , 
screen Is measured exactly. Then the diameter of any , 
stop divided into this distance gives the f value. Thus, 
if a lens works with a stop 1 in. in diameter, and. the . 
distance between the lens and the ground glass is 
1 ft. 4 in., the value will be fjl6; and this aperture with 
this focal length will work exactly ais, quickly as an 
aperture of i In. wltli a focal' length of 8' in. fll6 is not 
half the speed of f/S, but one-fourth; and f/32 is one- 
fourth the speed of fllB, and one-sixteenth the speed 

of as. 

Imitating Wood Carvings. — For imitating wood 
carvings in plaster, bronze, and other materials, a Ger- , 
man process is to cover thickly the model,- made from 
porous oak, with a 2 per oent. solution of collodion; 
when this coating dries, it leaves unaltered the usual 
dull and porous appearance of the wood, but the model 
or pattern is quite oil-proof, and the "astlng can be . 
proceeded with in the usual way. 
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Wrougllt-lron Slgivs.— The wrought-lron sign here 
, illustrated (see Fig. 1) Is shown as an example o! a really 
'elaborate specimen of wrought hammered Ironwork. 
A sign of this kind is fastened by screws and rivets to 
a strong back-plate (Kg. 2), which is made of wrought 
flat iron bar, 2 in. wide by 3 in. thick, with the wider 
portions ot the straight hack-plate bar and the orna- 
mental pieces to the centre and at the ends bolted on. 
This plate, when the bracket of the sign has been affixed, 
should be fastened to the back wall of the house with 
bolts and nuts. The main scroll construction of the 
bracket to hold the sign proper may be of wrought 
welded tubing, 3 in. in diameter inside and say 1 in. 
outside. This should be welded together at the junc- 
tion of the straight rod carrying the sign with the large 
scroll, also In the centre of the straight rod, and at the 
bottom side of the large scroll. At the top portion is a 



letters will show through with great effect. Tills sign 
may be fixed to the bracket support or allowed to hang 
on a ring. Figs. 4 and 5 show elevation and section m 
an alternative design for the sign proper. This Is con- 
structed of two oval rings made of iron bars, 1 in. by 
4 in., held together by wrought-iron halls riveted at 
intervals, and ornamented with scrolls of iron bars, | in. 
wide by i^ in. thick. The letters forming the name and 
trade are made of iron, J in. wide by A in. thick, riveted 
to the scroll bars, which are fastened to the inside of 
tlie oval framework. The painting ot the work when 
complete may be to the taste of the maker. The sign 
may be constructed at a less cost by reducing the 
amount of ornamental work on the main scroll, the 
desigii allowing for this. Thus, in the lower portion of 
th'e scroll bracket, the spray of leaves in one place 
and the spray of balls just above may be removed with- 
out afiecting the stability of the work. 

Staining WoodvvorlE.— A large number of stains can 
be used for the decorative colouring of light woods. 
Many of the stains so largely advertised are admirable, 
and to these may be added the numerous aniline stains, 
which are divided into two classes, the alkaline and the 
■acid; they must not be mixed. As a rule these stains 
are too bright; the wood dyes are richer and not so gay. 
The transparent pigments also are useful as a wood stain, 
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bracket made of iron bar, 1 in. wide by g in. or i In. 
thick, tapered at the upper scroll to 3 in. wide and 
affixed to the top bracket with screws which are covered 
by an ornamental boss. The leaves are made of charcoal 
iron No 14 or No. 16 b.w.g., hammered to shape, orna- 
mented,' and welded on the scroll bar. The leaves orna- 
menting the scroll are all made in the same way, but 
double— that is, two sides fitting together round the 
scroll bar ; they may be fastened with screws or rivets. 
The ornamenting scrolls may be made of iron bar, 3 in. 
by 1 in., with the leaves and scrolls welded together. 
The centre rose of the large scroll is made of three 
plates of No. 14 or No. 16 B.v;.a. charcoal iron cut out 
to pattern, hammered to shape, and fixed on each side 
of the centre of the large scroll with a double orna- 
mented screw boss. The ornamentail scrolls and leaves 
In the centre of the straight arm and at the end of the 
same are made of iron, say g in. or J in. by i in. tiiicR 
and welded together. This completes the bracket 
portion of the sign. For the sign proper two me- 
thods of oonstrnction are given. For Figs. 1 and 3 the 
sign may be made of sheet iron (charcoal preferred), 
Irom which the letters should be cut out and the plate 
riveted between a frame of iron, IJ in. by i In., having 
scroll ornaments of light wrought work. This plate may 
be enamelled or painted any colour, and the perforated 



Brunswick black thinned out being sometimes used for 
this purpose. These stains are used either as spirit or 
as water stains, or they are applied to varnish. If laid 
directly upon the wood they are liable to present an 
uneven appearance; to prevent this, the wood is some- 
times sized, or a filler, composed of starch or whiting, 
or some absorbent material, may be used. As an exam- 
ple, a good oak-coloured flUer may be made of finely 
crushed whiting levigated and dried and coloured wlfih 
yellow ochre and sienna, mixed to a paste with japan- 
ner's gold-size and a little turpentine, and rubbed into 
the grain with a rag. If no filling is used, the knots may 
be treated with size and whiting if for water staining; 
ordinary putty may be used for spirit stain. In all 
staining, care must be taken not to raise the grain of 
the wood; glasspaper should be used cautiously and 
rubbed the way ot the grain ; if it is rubbed across the 
grain, every mark will show. Nails must be punched 
down and the holes filled with whiting putty for water 
stain and with oil putty for spirit stain. The stain may 
be applied fully with brushes, and badgered to make 
it even, or wiped oft the surface vrith rag. Stains are 
bright and effective, hut are liable to injury; the wood 
contracts, and in time white lines appear round panels, 
etc. Stained work does not wear so well as painted 
work. 
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I Preparing Glue for Use.- The cakes erf glue sliould 
be broken Into small pieces by wrapping them in 
canvas and striking with a hammer. H the canvas is 
not used, the glue will fly into small fragments, many 
of which will be lost. Put the glue into a clean vessel 
and cover with cold water, allowing it to remain until 
the next day, when it will have absoTbed some of tlie 
waterr and will present the appearance of pieces of jelly. 
Place this into the inner vessel of a glue-pot. and just 
cover with water, then keep the water boiling in the 
outer vessel for two or three hours. To test for thick- 



of the seat, and have holes bored at each end to corre- 
spond with the pins at the bottom ends of the legs. 
The bearers are also shaped out on the under side as 
shown. Tihe front rails are screwed to the legs, anS- 
the holes dowelled up. After the grounds, legs, front 
rails, and bearers have been put together, the frames 
can be turned u:pside down and the fillets F (Pi.gs. 1 and 
3) for recelvlng'the tanks can be screwed on. The frame 
would then be turned on its feet again, the sparring 
fixed in place, and tlie beads for covering up the grounds, 
bradded on. The ends would then be flushed, and the- 
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ness, dip the brush into the glue, and if it just runs 
easily -without breaking into drops it is fit for use. 
Some workmen test the thickness by rubbing between 
the finger and thumb, but this test requires e;cperlence. 
The inner pot should never be placed on the fire direct, 
or the glue will burn and become worthless. 

Ships' Life-seats.— A ship's life-seat is a sparred deck- 
seat with the addition of watertight tanks, usually made 
of copper, and a life-line, drawn through lashing eyes, 
and carried all round the seat. The seats should not 
exceed 8 ft. in length, as beyond that they are unwieldy. 
The seat shown in Figs. 1 and 2 is ma.de up of grounds 
G (Figs. 1 and 3), the end ones being mortised and 
tenoned into the end legs, and the intermediate brackets 
or grounds being raggle-dovetalled to the front rails E. 
The legs are turned with -a round pin at the bottom, and 
are rebated on the face side to receive the front rail. 
Bearers E (Fig. 1) are carried across the whole width 



facing A (Figs. 2, 3, and 4) fixed on. This facing has a 
bead on the under edge. A box is made for covering the 
tanks, and the length of tlie longest piece is the length 
of tlie seat outside the i-in. facings at each end. The' 
length o! the end pieces Is -the size over the outside 
fillets, plus the thickness of the two.l.ong pieces. A bead 
Is run on the bottom edge of the end pieces, and the 
pins are divided so as to allow the bead to- run through 
to the front. The pins are put on the sides, so that tJis 
ends can be taken off to siiip the tanks, as shown in 
Fig. 1. Tlie top cope o (Figs. 1 and 3) is fixed to the top 
ends of the grounds and allowed to project a little over 
the end facings and rounded oH. - The lashing eyes E 
(Figs. 1 and 1) for carrying the life-lines are fixed 'art 
about 14-in. centres. A ring and plate is screwed to the 
facings about one-third of the height from the top, and 
another is fixed to the deck, and a thin lasliing carried 
from- one to the other. Finally, Fig. 3 is a part section 
on the line x x (Figs. 1 and 2). 
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Artificial Indigo.— For making hidiga bv chemical 
means, an expensive process, a solution ot a-isatine-ani- 
llde may be reduced with ammonium sulphide. In the 
process, 40 kg. of a freshly prepared ammonium sulphide 
solution, containing 10 per cent, of hydrogen sulphide, is 
made to flow quickly, and with constant stirring. Into a 
heated solution of 20 kg. of Isatlne-anllide In 60 kg. of 
alcohol. There Is spontaneous heating, temporary 
-green and blue coloration, and an immediate separation 
of indigo in the form of small crystalline needles of a 
faint copper-like lustre. The heating Is continued, pre- 
sumably by external means, to boiling point, when the 
indigo is obtained by filtration, re-washed with alcohol, 
and dried. 

Boxing Wbeels for Vehicles.— If the wheels of a 
vehicle are not correctly boxed, the draught is in- 
creased, which means harder work for the horse and 
extra wear and tear on the underworks. In setting out 
iihe hub ot a wheel to be boxed. It must be aocurateily 
centred with the compasses both at back and front, 
otherwise the line of alteration in the wedging will be 
greatly Increased, and the hub itself will run eooentrio, 
and, of course, the rim with it. A wheel boxed in this 
way can be made to run true on the face line of the 
rim at the tjrre, but there is a.rlse and fall in the vertical 
line of the wheel in every revolution, which both in- 
creases the draught and tends to knock the wheel to 



shoulder of the axle, which tends to force the weight 
against the collar, and so steady It in the running. In 
the boxing, a wheel can onlv be trued at the extremes 
of its two diameters, 1, 2, 3, * (Fig. 2), and wedged from 
these directions. A wheel tyred and boxed correctly 
will touch these lour points in their revolution, blit 
sliould the tyre have been hollow edgeways and not 
straightened before bending, the wheel will never be 
got true in boxing, and will only touch at two points 
correctly. A wheel that has been properly boxed re- 
quires no more than, four wedges. The front of the box 
ought not to be wedged at ail, but should fit the hub 
firmly. The wheel having been trued vertically with 
a plumb spoke, the square should be applied to the 
axle casing horizontally, so as to bring the horizontal 
diameter true to the arm at points 1 and 2. Should an 
arm not have the correct drop, it may be heated at the 
neck and altered with the hammer by the smith, but 
it Is a bad plan to resort to this if letting the flap into 
the casing to alter its line is possible. However, it is 
not very often done in heavy wheelwright's work, and 
cannot always be avoided. 

Defects of Timber.— The strength ot timber is 
affected by numerous causes, such as the nature of the 
soli; position; manner of telling; method of handling 
aft^r telling; method of seasoning, over-drying having 
the effect of destroying its toughness; method of con- 
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pieces. When a wheel is to be boxed, first plug the 
centre hole in the stock, making the surface on the 
hack ot the hub perfectly level; then, with the com- 
passes, take the tight size of the back of the box, and 
mark it ofl on the hub from the centre. Before com- 
mencing to cut, with the rule measure the distance from 
the box to the outside of the" hub at th-e two diameters, 
because a shaving in the lean of the box to one side 
makes much difference in the trueing of the wheel at 
the rim. The box should be centred at the front of the 
hiib to thfe size of the nose in the same way as the centre 
of the ba«k of the box, so that a true line in the centre 
of the hub may be got. In most modern shops a boxing 
machine Is used for cutting the back and front sizes ot 
the box. This tool adjusts Itself to size, so that it the 
machine has been properjy fixed to the hub of the 
wheel, and the box snugly forced in, no wedges are 
necessary. When a wheel is boxed by hand, a triangular 
tool called a buzz, a stout three-quarter chisel, and a 
large gouge are used. The shoulder of the box should 
rest against the shoulder cut out for it in the hub, but 
from the- shoulder to within 2 in. of the nose of the box 
the hub should be cut clear of the surface d the box, 
paiiticularly in the line of the spoke ends; then, in re- 
tyring the wheels, the spoke ends do not touch the 
surface of the, box, and thus will not fracture it by the 
.pounding of the spoke ends. Fig. 1 shows how a wheel 
■ought to stand when the axle has been let into the 
casing to suit the fall of the arm. This is pitched from 
the collar by the' axle-maker to the dish of the wheel, 
so as to bring the under spoke plumb and at rlgiht angles 
'to the axle casing, as shown by the square line N N and 
the parallel lines A A. The centre ot a box should pass 
vertically through the centre ot the tyre as at N N. 
It is better when this line is a little towards the 



ver-ting by the .sawyer, who has to exercise considerable 
care and skill in cutting the logs to the best advantage 
to remove detects; the attacks of worms and other in- 
sects, whose injuries to the wood, though small when 
taken singly, will collectively prove a serious matter. 
There is a great variation In the- strength of the same 
kinds of tlmher. A piece of oak may be found as soft 
as deal, or. a piece w ash as light and brittle as pine; 
■and it requires a great amount of practical skill to dis- 
tinguish between the good qualities and the bad. Even 
the most skilful judges are sometimes deceived, espe- 
cially with log timber. Often a tree apparently sound 
win, when cut up, be found to have defects rendering 
most of its timber of little value. 

liime for Plasterers' Work.— Chalk lime, otherwise 
known as rich, fat, or pure lime, is used for plastering 
for tlie following reasons : It slakes, easily and tho- 
roughly. It is economical, the slaking process causing 
it to swell to two or three times its orlglnai bulk. It 
works easily. It is deficient In streioglai but strength Is 
not required. It is porous, and thereioTe temporarily 
absorbs the moisture which condenses on a wall upon 
a sudden rise of temperature. It Is cheap In the first 
instance. It does not spoil, but rather Improves, by 
being mixed a considerable time before it is required 
for use; this is called cooling it. Lias lime, otherwise 
known as blue lias, and grey chalk lime," ofjherwlse 
known as stone lime, ground lime, grey lime, etc.,' ar» 
unsuited for plastering, and seldom If ever used. The 
grey lime slakes freely, but is not so economical as chalk 
lime, .and forms a less absorbent surface. Lias lime' 
slakes very sluggishly, is .very liable to blow when used 
on walls for plastering, and gives a non-absorbent 
surface. 
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Itocating " Knock" in Steam Engine.— It the trouble 
doeS not yield to an adjustment of the valves, which 
should furnish suffloient cushion to .take up the momen- 
tum of the moving parts" there is something out of line or 
^djustapent. See 'that there is hot an excessive loss of 
motion. In the bearjngs, and boxes, and, after that pro- 
eeed t^ examine the engine carefully. If the pound Is 
<>utslde the ' cylinder, " look for evidence of heating.' 
tJipln the ooni;iectlng rod from the crarik-pln, and~ see 
■whether It swings fairly by the pin when it Is , tight In 
the cross-head;' sefe that the crank-pin is sqitare with; 
the web, and the web square with the shaft. See that 
the cross-head Is true, that the rod Is in line with the 
guides, and' central in the stuffing-box at all points at 
the stroke). See also that the piston Is central and tight 
on the rod, and that the rod is tight in the cross-head. - 

Australian Soft Woodd.— The numerous soft woods 
of Australia are admirably adapted for the manufacture 
of furniture and for other industrial purposes. The 
more useful of the soft and fanoy woods Include the 
beech, which attains a height pt 100 ft. to 150 ft, with ,a 
diameter of 3 ft. to 5 ft., giving a strong, white, close-' 
gj-ained, and durable wood, feaslly worked, and greatly 



der, and then automatically raising it again to Its fomer 
position. The cylindrical frame revolves Ori strunnloas, 
so thfit it can be siyung to a horizontal position, which 
Is the most convenient methcd for inserting or removing 
traolta'gs and paper fropi the- frame. In operating, the 
cylinder is revolved to a horizontal position, and the 
tracings and sensitised paper are placed around the 
outside of the cylinder, being conflned by stout Caitvaji 
covers, which are drii'ifn tight by turning a lever; tliiis- 
ensuring perfect contact bStweeu IVaclngs, sensitised 
paper, and the glass. The Cylinder Is then swung to th$ . 
opposite horizontal position, 'iind the same manipulation- 
repeated, after which It IB returned and looked in a 
vertical position, and is ready for 'printing. By simply, 
touching a levei: the aire lamp starts In its descent" 
through the centre of thfe .cylinder at 'a speed which can 
l?e regulated to suit the sen^ltiyeness of the paper em- 
ployed. 'When the lamp has reached the lowest point 
of printing surface It, automatically reverses its motion, 
and quickly returns to Its orlglhal position above the 
cylinder. 

Sai^-guUeting Macbine.— A machine for guUetlng 
circular saivs- is shown in side elevation by Mg. 1. 
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valued for decks of vessels, flooring, turnery, and 
furniture making; the black bean, growing to a height 
of 12Q ft. to 130 ft., with a diameter of from 4 ft. to 5 It., 
, Vf 1th 3 handsome; close-grained, dark-coloured, , durable 
wood ; the black oak used for bullock yokes, tool handles, 
shingles, etc.; and the black. wood, resembling w&.lnut, 
and highly valued for making furniture. Another valu- 
able timber is the rosewood, strong-grained and durable, 
with a colour resembling Spanish mahogany. The 
silky oak attains a height of 70 ft. to 80 ft., and its wood 
Is of a light grey colour, beautifully crossed with sil- 
very waves, and when polished the surface has a 
delicate lustre. EedrDona - suites Baade from this wood 
possess a dainty appearance. Satlnwood is another use- 
lul timber, yellow in colourj soft and silky to the touch, 
olose-gTaln«d, and easily ■wrought.; this wood is also 
suitable for cabinet-making, and is considered to be 
superior to satlnwood. 

Automatic Blue-printing Maclline.— In one form 

this consists of a cylindrical printing-frame, composed 
of two heavy curved plates ot glass; there is also an 
■adjustable, though rigid, frame, tog^ether with, two 
tubular uprights which support ail arc lamp and the 
Automatic drive-mechanism, .yhls drive operates the 
lamp, having means for lowering it through the cylln- 



Suoh a machine Is very useful in a small sawmill, and 
may be driven from below or, as represented, from ovfer- , 
head. It may be constructed almost' wholly of wrought- 
iron, and the main standard, or frame, may be 24 in* 
by i in. In section. Two lengths of iron are bent, and 
stiffened. with stays secured by bolts. On the top of this 
frame a plate A. (Figs. 1 and 2) of %-in. iron is secured 
by tour bolts screwed into tapped holes B (Fig. 3). Mils 
plate, .with the stays, makes a rigid frame. The plale is 
bent at right angles on the dotted line shown in Fig. 3. 
The hole c may be tapped, and the two holes D are 
tapped for small bolts that connect a bracket with a 
forked arin (Figs. 7 and 8) ; this carries a balanced arm 
for suspending the swing carriage of the emery wheel. 
The studs E are passed through slots in the circular 
piece (Figs. 4 and 5), which may be made from |-in. Iron, 
the bolts F (Fig. -3) holding it in position. The lugs <J 
(Fig. 5) have holes lor bolts that connect to the swing 
carriage. The four slsts ' allow the carriage to be set 
at any angle required tor giving lead to the saw teeth. 
Fig. 6 is a plan of the swing carriage, which may be 
eithei: castor forged from wrought-iron. Brasses K sup- 
port the centres L, In which the spindte runs that 
carries the emery wheel. Into a tapped hole is screwed 
a handle, by which the carriage is lowered and raised 
when gulleting the saw teeth. The balanced arm M 
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<Flg. 1) Is pivoted on a bolt in the fork (Figs. 7 and 8), 
and the wire J (Fig. 6), which passes over the oroolt in 
the arm, suspends the carriage. N (Fig. 1) is the weight 
that balances the carriage. Fig. 9 illustrates a centre, 
the dotted lines showing the oil-way and the concavity 
that receives the end of the spindle (Fig. 10). On the 
last are two narrow, grooved pulleys lor the band that 
.drives the wheel. The emery wlieel Is placed between 
them, and is secured by the nut. The pulley Jaoes must 
be perfectly true, and washers of stout paper or soft 
leather should be placed between them and the wheel. 
The centres and spindle must be of hardened steel, 
turned true in a lathe. The driving shaft (Fig. 11) is 
1 ft. 3 In. long, and runs in two small bearings P (Fig. 1). 
The fast pulley Q (Kg. 11) and the loose pulley k receive 
the driving belt, and from the grooved flanges s the 
rope or gut band leads to the pulley on the side of the 
«mery wheel. The appliance t (Fig. 1) for carrying the 
saw is fixed by a bolt c (Fig. 3), and by another u (Fig. 1) 
In the braclcet v. Fig. 12 shows a front view of this 
appliance. A piece of wood Is secured by two screws 
to the top of T, and answers as a bearing-piece for the 
saw-plate while the teeth are being gulleted. The pin 



goes to the spinning and doubling departments, where 
it is twisted. The thread then passes on to the weaving 
and braiding department, and is made Into cloth, tape, 
and yarn lor paclcings. The cloth is then proofed witli 
rubber, forming what is called asbestos and rubber 
woven sheeting, tape, and rings for jointing purposes, 
also rolled cloth and square blocic paclcings for glands. 
These cloths and packings are also made metallic by 
combining woven wire therewith, which proves very 
efleotual for hydraulic work, and is largely used by 
marine engineers. Asbestos-metallic cloth Is the mate- 
rial usually employed for making fireproof curtains 
for use in theatres on account of its great heat-resisting 
properties. 

Constituents of Lime mortar In the ordinary con- 
stituents of lime mortar, the lime in contact with the 
sand performs the same duties as mortar in connection 
with brickwork; that Is, the lime does not chemically 
alter the grains of sand, but binds them together as one 
solid body, wliicli ultimately approaghds the character 
of a siliceous limestone. To bring about a perfect com- 
bination of tlie ingredients. It Is .necessary that the sand 
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on which the winged nut x Is screwed is passed through 
the slot in T,''and then screwed up tightly at any point, 
thus allowing saws at dlfierent diameters to be gulleted. 
The other nut fastens a washer against the saw after 
the eye of the saw has been placed over the shoulder Y. 

"Silver Metal" Hard Alloy.— Spacing levers of 
typewriters are used Incessantly, and if made of iron 
or steel and nickel-plated, even heavily, the plating 
soon wears off, leaving the metal exposed to rust and 
corrosion; brass is even more objectionable than iron or 
steel. The metal generally used Is " aluminium silver," 
or •' silver metal," the proportions of which are : Copper 
57 per cent., nickel 20 per cent., zinc 20 per cent., and 
aluminium 3 per cent. Spacing levers made of this 
alloy are nickel-plated for the sake of the first appear- 
ance, taut as far as corrosion Is concerned this Is un- 
necessary. The alloy is strong, and cannot be bent to 
any extent without breaking, especially if the percentage 
of aluminium la increased to 3"5 per cent.; it oasts free 
from pinholes aiid blowholes; the liquid metal com- 
pletely ftlls the mould, giving sharp, clean castings, 
true to pattern. Its cost Is not greater than the cost of 
brass, its colour is silver white, and Its hardness makes 
It susceptible of a high polish. 

Haiinfacture of Asbestos Goods.— The crude blocks 
of asbestos fibre, as mined, are crushed and opened by 
special machines, which do not destroy the fibre, and 
are then placed in shaking machines, where the long 
■fibre becomes separated from the' short, and all par- 
ticles of rocky substances are removed. The long fibre 
Is passed to carding and condensing departments, tlie 
short fibre being used up in millbbard and boiler cover- 
ings. The long fibre comes from the condensers in the 
form of condensed thread vrithoilt any twist, and ft 
lolds Itself in cans placed to receive it, and thence it 



should be free from Impurities and the lime fresh. If 
impurities be present, the adhesive qualities of the lime 
are weakened and its setting properties destroyed. The 
relative proportions of lime and sand depend on the 
class of limestone used. Lime by Itself is useless for 
mortar; it would crack and remain soft for an Indefiinlte 
period; but when sand is mixed with it in proper 
proportions, it becomes a good cementing material. 
Tiie proportion of sand to lime is governed by the im- 
purities—useful or otherwise— present in the limestone. 
For Instance, a pure, rich, or fat lime contains about 
98 per cent, of calcium carbonate, and will bear 3 to 
3i of sand to 1 of lime; while an eminently hydraulic 
lime contains 36 per cent, of useful impurities, and will 
only bear sand in proportion of 2 or less to 1 of'Ume. 
It should be remembered that the tensile strength of 
sand is greater than that of lime, therefore only sufh- 
clent lime need be present to unite the grains of sand 
together and the bricks to each other. 

By-products of Mineral Oils.— The primary aim in 
the treatment of crude petroleum is the production of 
kerosene, but crude oil contains oils or spirits, such 
as naplitha and gasoline, Ugliter than kerosene, and 
others, sucli as parafHn, that are much heavier. At one 
time all these except kerosene were waste. At low 
temperatures of distillation ^the lighter oils, such as 
naphtha, benzine, gasoline, and petrol, are freed and 
collected; at higher temperatures come the kerosenes 
of varying flash points and densities, the remainder 
being worked into hard parafHn and soft paraffin or 
vaseline. Even these leave a heavy oil, which is used 
as lubricating and fuel oil, much oJ it being made into 
car and axle grease. After all these processes a solid 
mass of carbon is left in the retorts, and much of this 
is used for making carbon pencils for electric arc 
lamps. 
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Cleaning Mounted Horns.— For cleaning some 
mounted ox horns that have become yellow and dirty 
with age, if the horns are mounted together with the 
pate, first remove the skin, which will probably be tacked 
on behind, and place It In beuzoline until thoroughly 
saturated. Then well wish the horns with hot water 
and soap and soda, using a scrubbing brush. If still 
discoloured on drying, the ,horns may be repollghed as 
follows : Having removed the suifaoe polish alre^ady 
existing, also the discoloration, with sandpaper <i 
various grades, Irom coarse , to fine, well rub the horns 
all over with pumice powder made into a paste with 
lard oil. Then apply putty powder In the same way; and 
proceed to bring up the polish wiKh a series of cloths, 
commencing with a -coarse one and finishing with a so*b 
one, and lastly the ha.nd. Then dry the hair by well 
rubbing it with fine sawdust, which can afterwarda.be 
shaken, beaten, and then blown out with the bellows. 

Designs for Turned Wood Spindles and Finials.-^- 

The accompanying illustrations are of spindles and 
finials suitable for small cabinet work, for supporting 
shelves, etc. They' can be very easily turned in a small 
foot-lathe by an amateur. The wood to be employed 



times Inclining lo a light brown. When well burnt it 
weighs usually from 110 lb. to 120 lb. per imperial striked 
bushel. The heavy cement is used for foundations, 
retaining walls, and engineering work generally; the 
ligJit cement for concrete floors, rendering walls, etc. 
A concrete floor may fall from the supports being taken 
away before the cement has properly set, or from a 
feard frost occurring while the concrete is fresh, or from 
the cement. not being In sufficient quantity. 

Oils and Fats.— The word oil was originally applied 
to all those flfilds that are viscous, or which flow but 
slowly, as well as to -the fluids obtained from animal and 
vegetable sources by-expression or distillation; th* 
term, therefore, embraced hot only animal and vegetable 
oils, but oils of turpentine and essences, also vC'ry dis- 
similar products such as sulphuric aold, the old name 
for which was oil of vitriol. Owing to the development 
of chemical knowledge and the better classification of 
dmeirent products, the term oil Is now used only for two 
classes of products; the class obtained chiefly by ex- 
pression are termed fixed oils, because on heating they 
do not distil without decomposition ; the other, obtained 
chiefly by distillation, are termed volatile oil3,_ being 
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depends, of course, on the material used for the rest of 
the article, but a pattern should be seilected whlchwUl 
not easily break If it has any force to withstand. Also 
keep the edges of the mouldings well defined, or the 
pattern will be lost and the lines wUl not look firm. 
The spindles, etc., may also be turned in brass If re- 
quired, and will be very suitable for making up small 
stands for liettles, etc. 

Roman and Portland Cements.— Soman cement, 
originally called Parker's cement, is a natural cement 
obtained by calcining the nodular masses of clayey 
limestone called seplafia, containing 30 to 40 per cent., 
■of clay, found embedded In the London clay, and also 
In the Carboniferous and Llassic shales. It is of a rich 
brown colour, weighing 70 lb. to 75 lb. per bushel, setting 
within fifteen minutes of being gauged into paste. It 
is of little strength, and will not bear more than an 
equal part of sand In formlrig mortar. It is used for 
repairing dock walls and tide Work generally, lor setting 
coppers, and for Internal rendering on a damp wall. 
Portland cement, so called ■ from lbs resemblance to 
Portland stone, is an artificial cement, composed of 
various Ingredients Intimately mixed, calcined, and 
ground, finally consisting of 33 per cent, clay, 63 per cent. 
lime, 3 per cent. Iron, etc. Materials used are chalk 
and clay by the wet process, limestone and clay or 
shale by the dry process. The wet process Is usually 
employed on the Thames and Ifedway. The colour of 
tlie manufactured cement is a bluisli grey, but some- 



capable of distilling unchanged by a very slight heat. 
Fixed oils are usually ranked with the fats, wMch they 
closely resemble In all their properties ; it is only at an 
ordinary temperature that any difference Is perceptible, 
when the former are fluid and the latter solid; at a 
temperature of 150° F. they are all oily bodies. Oils 
and fats are all " greasy" bodies; that is to say, when 
placed between two surfaces they adhere to both and 
yet cause the surfaces to slip readily away from each 
other, hente their value for lubricating purposes. An- 
other property which they possess is their inoom- 
patibility with water; when oil and water come together 
they do not mix ; when water runs over a fatty substance 
it does not wet the surface. This property is extremely 
useful to the painter, who uses oil in paints and var- 
nishes as a protective material. Surfaces coated with 
these materials are, by reason of this incompatibility, 
protected from the destructive action of water. Oils are 
fluid and more or less viscous substances, varying con- 
siderably in colour according to the care taken in their 
extraction or subsequent purification. Some, such as 
castor oil, are colourless; sOme, such as olive oil, yellow 
or green; palm oil is orange; fish oils' are brown; im- 
pure oils are black. ' The value of an oil depends largely 
upon its colour — the paler it Is, the higher price It will 
command. Oils have often a characteristic odour and 
tastei for instance, linseed oil, castor oil, and fl^ oils 
are by these simple tests readily det-ected. Oils are 
lighter than water, their density varying between '913 
and "970 (water as 1). 
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Testing Slates for Quality.— Good slates are hard 
and tough to resist breaking, and give a good ring when 
struck with the knuckles. They have flat but somewhat 
rough surfaces, close line grain, and Arm edges. They 
' do not fracture when holed or squared. They are uni- 
form In size, colour, and thickness, without light- 
coloured veins, and free from patches ol " maroaslte '■ 
or whlt« Iron pyrites, which cause decay on exposure. 
They are non-absorbent; the most absorbent generally 
feel smooth and greasy. To judge of the quality, stand 
& slate up to half its depth in water for twelve hours 
when no sign of moisture should appear more than i in. 
«bove the water-line. The slate having been thoroughly 
dried and then immersed in water for twelve liours, the 
diHerence of weight before and after immersion should 
not exceed 1 per cent. A good slate, when breathed 
upon, should not emit a strong clayey odour; If it does, 
It will probably not weather well. 

Glne-pots and Tanks.— Different kinds of glue-pots 
are used, according to the qtiantity required. For home 
use, the glue may be melted in a cup or tin. placed in 
a saucepan of boiling water. In this case, as only a 
little will be required, the soaking In cold water may 
be dispensed with, the pieces of glue being simply put 
into the cup, covered with water, and frequently stirred 



locally as additional Ingredients, or replacing one or 
other of the normal constituents and more or less alter- 
r/o„VT® /ti^uoture and appearance ol the rock mass. 
Granite is very variable in Its hue and texture. When 
the rock Is flne-gralned. but contains large crystals of 
felspar It Is known as porphyritic granite, as In the 
flesh-coloured or reddish variety from Shap and the 
grey variety of Dartmoor. The flne-gralned varieties 
are sometimes termed granulites. The prevailing hues 
are grey, and flesh-coloured or red. The grey colour Is 
. JO disseminated specks of black mica In a ground 
of white felspar and quartz, and the red colour Is en, 
tirely due to the felspar. Granite is usually an exceed- 
ingly durable stone; It absorbs but little water, and Is 
therefore little liable to wear iway on exposure. Its 
crushing strength is also very high, some specimens re- 
quiring a force of 4 tons to 6 tons per square inch to 
crush them. For these reasons granite is one of the 
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until dissolved. For workshop use the ordinary glue- 
pot (Fig. 1) may be used. In large workshops, where 
a quantity of glue Is used, and steam-pipes are laid on 
for heating purposes, a, tank constructed as shown in 
Figs. 2 and 3 may be used. K Is made of i-ln. plate Iron 
or steel, with four holes (c. Fig. 3) In the top, large 
enough -to accommodate buckets or specially made glue- 
pots; d Indicates a steam-pipe carried nearly to the 
bottom of the tank, e an overflow pipe to carry away 
the waste water produced by the condensation of the 
steam. A small bole must be provided in this at f, or 
dt will syphon all the water out of the tank. A tap is 
provided at g for cleaning out, or if the tank Is used 
to furnish a supply of hot water. When required for 
use, the tank Is filled with water and the steam turned 
into it, which will cause the water to boil. It steam 
pipes are not laid on, the glue-tank may be constructed 
as shown in Fig. 4, and heated with coal or waste wood. 

Characteristics and Uses of Granite.— Granite is 
a crystalline rock occurring usually as the fundamental 
rock In many of our mountain ranges; sometimes it is 
found in the form of Intrusive veins in strata of all ages. 
At an early period In the history ol our planet granite 
was probably in a perfectly fluid condition and at a high 
temperature, because, wherever it Is found, the rocks 
adjacent are distinctly altered as though they had been 
subjected to great heat. The crystalline structure of 
granite developed as the rock mass . cooled, and It is 
I usually found to be composed of three minerals— quartz, 
Ifelspar, and mica. These are the ordinary constituents 
of granite; but besides these minerals many others occur 



best stones for all large structures. For harbour work, 
lighthouses, bridges, foundations, and pillars for large 
buildings, granite has no rival; the facility with which 
It may be removed In large blocks from tbe quarry 
allows of Its being cut to almost any size. For ordinary 
building purposes granite is not much used, except In 
towns near where it occurs; but where It is so used," 
as at Aberdeen, It Is round excellent for the purpose, 
and very beautiful. , For monumental work granite la 
very largely employed because, owing to Its hardness, 
it Is able to take a high polish, and some ol the varieties 
are extremely . ornamental. The 'specific gravity of 
granite lies between 2'6 and 2'8, and Its composition, 
though variable, is somewhat nearer the following mea?i 
of eleven analyses by Dr. Haughton; Silica, 72'07; 
alumina, 14'81; oxide of Iron, 2'22; potash, 5'11; soda, 
2'79; lime, 1-63; magnesia, 0'33; water, et«., 1'09. The 
localities where granite Is mostly found are Shap, In 
Westmorland; Mount Sorel, in Leicestershire; Dart- 
moor, in Devonshire; Aberdeen, Inverary, Oban, KlTk- 
cudbrlgbt. In Scotland; County Wicklow, County Wex- 
ford, and County Down, in Ireland, etc. 

Distinguishing between Chestnut and Oak.— Chest- 
nut is not so heavy as oak, Is easier to work, and has 
a broader grain and quite a diflerent smell. In chest- 
nut, the medullary rays are not distinot, but the annular 
rings are very distinct. On the other hand, the medul- 
lary rays In oak are very distinct. Chestnut resembles 
oak very muc'h In colour. Large quantities of tlmbe* 
are sawn into planks, converted into window Bills, 
gates, wheeHelloes, etc., and sold as oak. 
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Small-power Water Motor.— Figs. 1 to ?> l)elo%T Illus- 
trate, to a uniform scale of 1| in. to the foot, the 
opnstruotlon of a motor to be driven from 1iie ordin- 
ary water supply, and suitable" for driving a sewing 
machine or any light machinery. The capacity of the 
buckets Is sufftoien^ for 20 gal. per minute, and with the 
nozzle shown In section In Fig. 9 the power of the motor 
can be varied as required, with little loss of eflolenoy. 
The case is constructed of two metal discs of sufficient 
thickness to carry the two bearings H without vibration. 
The rim E (Fig. 2) is of sheet metal of about No. 18 s.w.Q., 
with two flanges soldered on as shown, and the back disc 
Is riveted and soldersd, and tlie front one bolted to the 
flange. The disc and rim of the case may be made of 
iron, brass, or zinc. Jhe case Is fixed to the pedestal c 
<Flgs. 1, 2, and 3), which niay be cast in lead, with a 
central hole to take of! the spent water. The shaft D 
Is of J-ln. mild steel, E Is the driving pulley, and p a 
collar. As the etdoiency of a water motor depends on the 
construction of the buckets and nozzle, these will be 
more fully dealt with. The wheel, of sheet brass i in. 
thick and 9 in. in diameter, should run true on the 
shaft, and is fixed between tjie two bosses p, which are 
' secured to the shaft by nuts. Figs. 4 to 8 give details 



a^igle of 134". The sleeve c must be of brass tube tapped 
to suit the spindle D for regulating the flow of water, 
and must be fitted with a stuffing box similar In con- 
struction toi a Jilgh-pressure screw-down water valve, to 
prevent leakage. B' is a T)late ol J-ln. sheet brass out 
to the width of the casing between the flanges, and to 
it the nozzle is soldered. This plate fits the rim and 
pedestal, and is fixed with small bolts and nuts In the 
position shown In Fig. 5, great care being taken that 
the jet strikes each bucket in the centre. 

Blacklead, Plumliago, and Graphite.— These are 

practically synonymous terms for a form of carbon 
midway between charcoal and the diamond. The first 
term is probably the original one, and perhaps arose 
from the fact that the material gave a black mark as 
compared with a mark made by metallic lead. In prac- 
tice eadh term has peculiar applications; thus "plum- 
bago" comes from Ceylon, "blacklead" from Germany, 
Austria, and Italy, and " graphite " is exported from 
the tlnited States. There are lead pencils, plumbago 
crucibles, and graphite lubrloajits, blacklead stove 
polishes, plumbago foundry facings, and graphite paint. 
There are two kinds of the material— amorphous and 
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of the buckets, of which twelve will be required. Of 
sheet brass No. 18 s.w.G., oijt twenty-four pieces to Fig. 4 
and twelve pieces to Fig'. 5; cut also twelve pieces of 
l-ln. sheet brass to Fig. 6, to form the lugsby which the 
buckets are secured to the wheel. The buckets are 
built up by bending the pieces (Fig. 5) to the shape 
shown in section at Fig. 7; the bend at x should be 
quite sharp, a laiife «dge if possible, as at this point the 
jet is split into two parts, which are thrown off at H, 
and with a well-designed bucket the water Should have 
no energy left, but , &h<>uld fall away, as dead water, 
the whole of the velocity being Impaned to the wheel. 
Two end pigceS (Fig, '4) are sol(Jerea to the bent part of 
the buckets as shown at j (Fig. 8), and the buckets are 
fixed to the lugs by slipping the catch K (ilgs. 7 and 
8) over the bucket and soldering the whole together. 
The buckets when finished are riveted to the wheel as 
shown in Fig. 3. The nozzle (Fig. 9) may be cast in brass, 
or the body and flange may be dressed up from lead pipe, 
the nozzle B being of brass soldered to the body. To 
get a solid jet, the taper of the opening should be at an 



crystalline; the former does not occur pure, but is asso- 
ciated with earthy materials whose character influences 
.the use to which it can be put. Crystalline graphite 
also shows great vaTlations because of the distortion of 
the crystals during the process of formation. It oocUrs 
both massive and with its particles dlsseminatBd 
through rook; for Instance, Ceylon graphite Is in lArge 
masses of crystals, whilst the American kind is usually 
foujid as a small laminated flake .dlssemlitated through 
granitic rocks. Ninety per cent, of crystalline" graphite 
comes from Ceylon, and the same percentage of the 
amorphous kind coines from Germany and Austria. ■ The 
remainder of both of the kinds comes from Canada, 
New York, and Mexico. 

Removing Grease Stains nrom Ivory.— For remov- 
ing grease stains, soak ivory handles in best turpentine, 
letting them, remain for a night and a day, and then 
rub off with whiting. This will bleach the ivory and 
remo\'p, the stains. Be carpfnl not to allow the tur- 
pentine to soak into the joints. 
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Glass Blind Frames.— Glazed blinds are made In ' 
almost -innumerable shapes, but all are on one prln- 
otple — namely, a wood Irame carrying one or more 
sKeet'S of glass; this glass Is usually obscured or orna- 
m6Ut«d, but ordinary clear glass with coloured gelatine 
prints attached, in imitation o<! leaded glass, mosaic, 
etc., is employed. One oJ the simplest frames is made 
Irom hardwood picture moulding jointed up by mitres, 
1>ho glass being secured in the rebates by narrow wood 
fillets. No standard measurements lor length and 
breadth can be given, as window frames vary in shape 
and size all over the country. Fig. 1 shows a very neat 
blind, which can be out from boards 1 In. thick. The 
bottom and side rails may be 2 in. wide, and may be 



raent is i in. thick and 2 ft. long, with a sweep of 2J in. 
to 4 in. at each end. Tlie top is fitted with an overliung 
cap-mould (see Fig. 7), and with' a turned tip In the 
centre. This blind would be suitable for French polish- 
ing if made from hardwood. Fig. 8 Is a design in the 
Anglo-Moresque style. Fig. 9 being a section on Y Y (Fig. 
8); the design is very suitable for enamelling. The 
whole of the sawn-out part can be set out witli » square 
and compasses, and Fig. 10 shows one of the semicircular 
fitments. The blind. If Int-ended for enamelling, can be 
made of whltewood or canary wpod, the framework 
being of stuff li in. by 1 in., and the fret-worked por- 
tions of i-in. stuff. It is well to know the thickness of 
the glass before constructing these blinds, as if a heavy 




dressed and rebated all in one length the rebate being 
i In. by I in. The top ran can be got out of stuff 1 m. 
by 4 In., the inner edges of the frame bearing a i-ln. 
bead (see Fig. 2). The filling after the glass is put In 
1-s done -by a sepajiate bead moruldlng a secured with 
brads. This design would look well if mahogany or 
walnut colour. Fig. 3 shows a, frame of heavier build 
than the former, and also divided by a central upright. 
The stiles are li in. square; the bottom and toip rails 
(Fig. 4) are each in one piece, being housed into the 
centre piece and stump-tenoned into the ends. The 
raids are decorated by stock chamfers to withm 1 m. of 
each joint, and the centre upright should be rebated 
at both sides to receive the glass and fillets. The blind 
top Is finished by three turned wood tips (Fig. 5) and two 
small shaped pediments. This blind is suitable lor 
being painted black or ebonised If made from hard 
wood, tlie chamfers being picked out in gold. Fig. 6 
has the popular spindle rail and pediment, the two side 
pieces, 1| In. by 1 in. thick, being decorated by stop 
reeds or flutes, as shown. The three horizontal rails 
are 1 In. square, and the two lower members only require 
rebating. The small spindles are i in. by li in. long, 
exclusive of the turned tenons for fixing; see Fig. 7, 
which is a se'otlon, enlarged, at x x (ITlg. 6). The pedi- 
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glass, such as grained or rippled surface, Is used, allow- 
ance must be made In the rebates, or the fillets will not 
fit properly. Various methods will suggest themselves' 
for hanging the blinds, such as brass angle-plates, ring 
and screw, or smaH brass bolt bars. 

RepoUshing Black Marble.— Marble is polished by 
much friction after being brought to a smooth face with' 
sand; first eind second, snakestone, putty powder, and" 
polishing lap are the materials applied by means of 
suitable pads. ■ The dull polish may be revived by dip- 
ping a flannel cloth in a mixture of beeswax and tur- 
pentine made to the consistency of ointment, and 
afterwards polishing with a soft dry cloth; rub briskly. 
Another cleansing and polishing agent is made of lime 
water, raw linseed oil, and turpentine, finishing ofl with 
a pad slightly damp with methylated spirit. 

Mixing Faint with Oil or with Gold Size.— Paint 

mixed with oil and turpentine produc&s work of a more 
elastic character; that mixed with gold size and tur-,, 
pentine dries harder, and in less time, and is. morn 
fit for cutting down. The amount of driers must depend' 
on circumstances- the less the better, as a general rule; 
To 1 lb. of mlxed-up colour put J oz. of paste drier. 
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Uses of Pure Metallic Sodium.— Cliief among 
the uses of metallic sodium is the manufacture of alka- 
line cyanides, so la,rgely used in the extiaotlom ol gold 
from low-grade ores and tailings, for eleotro-platlnig, in 
photography, and other minor uses. Large amounts 
are also converted to so^dlum peroxide to he used in 
bleaching wool, silk, leathers, etc., replacing the more 
expensive hydrogen peroxide formerly used foor the pur- - 
pose. Also, sodium Is used in making certain aniline 
colours and organic compounds, and wherever a power- 
ful reducing agent is needed. 

Electroplating Doors, etc.— The carved work, relief 
iecoratlons, and other enrichments, of wooden doors, 
etc., may by electroplating be given a coat of copper, 
brass, nickel, or other metal that will in certain cir- 
cumstances have a very rich appearance. Before plat- 
ing, the wood is preserved and prevented wairplng by 
being coated with linseed oil and resinous gum. Then 
It Is varnished, metal strips as conductors are fixed 
around the edges, and th'e whole surface is rendered 
■ conductive by blapkleading. A big plating vat Is re- 



a very pale straw colour, provided the orlglnad cotton- 
seed oil had been sufftoiently well refined by the ordin- 
ary process to admit this, .and provided the operation 
had been conducted with sufftoient care. Perhaps the 
most remarkable feature- ol this filtration by fuUer's- 
earth is the different speeds at which oils of different 
density (In such a mixture, of oil as is iound in ordinary 
crude petroleum) will percolate through, with the result 
that the first oil to make its appearance is not only very 
much lighter in colour, but much lower in specific 
gravity. In fact, by this process separations can be 
made which are quite comparable with the results of 
fractional distillation. 

Motor-car Body.— The smart motor-car body Illus- 
trated In elevation by Fig. 1 and here described is de- 
signed and constructed from a coach-builder's, rather 
than an engineer's standpoint; The body is made with 
round^5ornered panelled seats, which are framed, while 
the panel is grooved in in one piece. The body Is framed 
in se,ctlon= and strengthened with edge plate, the ^utside 
jointing and screw-heads being covered with ^-In.'maho- 
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, quired, aiid the operatipn of depositing the metal is 
carried out as usual. The excellent fire-resisting quali- 
ties of a wooden door covered with tin plate are recog- 
nised, the metal preventing the wood taking, fire and the 
wood framing preventing the door warping from the 
heat ahd allowing flames to pass through, this last 
being a def ec;fc ol doors made wholly of Iron. A tin- 
plate oiivored door has a poor appearance, however, and 
is suitable only for workshops and warehouses. An elec- 
trically deposited coat 6f metal serves the same purpose 
as the tin plate, and the process is suitable for doors in 
all situations. 

- Refining Oils wltli Fuller's-earth.- Florida fuUer's- 
earth, ground to sixty mesh and finer, is used as a 
substitute for bone black In filtering mineral lubricating 
■ oils, although its use has been somewhat extended fori 
the lightening of the colour ol cottonseed oil. The 
common practice is to dry the earth carefully, after 
It has beeh ground, and run it into long cylinders, 
through which the crude Wack mineral oils are- allowed 
to perooalate very slowly. As a result, the oil which 
comes out first is perfectly water-white in colour, and 
markedly thinner than the oil that follows. This con- 
tinues percolating through the fuller's-earth until the 
colour Teaches a certain maximum shade, when new 
earth replaces the spent material from which the oil 
Is afterwards recovered. With the vegetable oils the 
process is radically different. The oil is heated in large 
tanks to above the boiling polhf of water, and from 
5 to 10 per cent, of its weight of ' fuller's-earth Is then 
added, and the mixture vigorously stirred for twenty 
mlniites, and then i^assed through bag filters. The 
colouring matter remains with the earth, leaving oil of 



gany panelling. The oar will carry four persons, and 
the hood falls down and rests on side props, to which the 
hinged side joints are roller-fitted to allow of their 
working with the head. The back and front wheels are 
fitted with wing mud-guards, and the hind springs are 
elliptical, while the front ones are grasshopper shape 
and attached to scrolls. , The froht scroll Is made with 
a rigid jaw, and the back one is spindle-lorged. and a 
shackle is fitted to it, which allows the spring to lengthen 
when deflected by the weight. The motor.box and frame 
are supplied by motor engineers to their standard sizes, 
which should be ascertained before making the body. 
The hind part of the body is made t-o open, so that 
getting in and out of the vehicle is much simplified. 
The height from the seat to the roof of the head should 
not be less than 3 ft. 4 in., and sideways the head should 
come well over the edge of the motor box, .so as to pro- 
tect It as much as possible; 3 ft. 8 in. is the width in 
this design. The length of the front seat U 1 ft. 6i in.; 
the depth over the framing mouldings Is 9i in.; the 
length of the top rail, 1 ft. 8 In.; width' of top rail, 
3 ft. 7 in., and the width across the seat, 3 ft. 4 in. The 
door, 2 ft. 4 in. wide Bbhind, Is framed and panelled 
over, and is very carefully hung on butt and outrigger 
bottom hinge. The body framing sihould be of |-ln. 
English ash, covered with i-ih. mahogany panelling. 
The head cod joint and pillar plate are forged in one 
pleoe,, to which is fitted the head slat hinge feet. The 
body should not be less than 2 ft. 8 in. on the bottom 
and 2 ft. 11 In. on the top, and the hind and front seats 
project over the sides of the body, as shown In Fig. 2. 
Tlie inside elevation (Fig. 3) shows the method of fram- 
ing up and of plating the body, and the position of the 
cross-bars and bottom panelling and boarding is illus- 
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trated. The height ot the hind wheels is 2 It. 8 In., and 
of the front wheels, 2 ft. 6 in. The top of the frame is 
2 ft. 2 in. from the ground, and the length of the hind 
springs is 2 ft. 7 In., the span being 7 in. Tlie front 
springs sire 2 ft. 4 in. long, the hind scrolls 5 la. deep, 
the front scrolls 3i In. deep, and the springs are 2 in. 
wide, the number ot plates In tlie hind spring being 
■six, and in tlie front spring seven. The illustrations 
are to a scale of i in. equals 1 ft.— that is, the measure- 
ments on the drawings are one-twenty-fourth the actual 
size. 

Gums : Benzoin, Elemi, Arabic, and Tragaoantb.— 

Gum benzoin or benjamin is obtained from Slam and 
the Malay Archipelago, and Is the product of the Styrax 
benzoin. Benzoin is a peculiar lool^lng resin, occurring 
in very large blocks, the ground mass of a grey or brown- 
ish colour Indented with amygdules or almond-shaped 
particles ot a cream colour; It is a soft resin but rather ' 
brittle and easily pulverised even between the fingers; 
it has a pleasant fragrant odour. Benzoin is used only 
for glazing purposes, or for Imparting a gloss to var- 
nishes, but the film it forms has no durability. Elemi 
is used occasionally In varnish malting for softening the 
film, counteracting the effect of brittle resins when they 
are also present. Gum arable Is a product derived from 
several species of Acacia growing In parts of Africa, 



tlie result. The drying oils and the fish oils have high 
bromine absorptions, while on the other hand the ab- 
sorptions of the non-drying oils are low. In the second 
place, tlie purity of an oil may be determined by this 
method: Tlie bromine absorption of linseed oil being 
76, any addition of cotton-seed oil (br. absorption, 60) 
or other vegetable oil would lower this figure; resin oil 
or mineral oils, absorbing little or no bromine, would 
lower the absorption considerably. 

Manufacture of Pale and Orange Chromes.— 

The chrome yellows are prepared by mixing together 
solutions of lead acetate and bichromate of potash, to- 
gether with other reagents necessary to obtain the 
desired colour. The precipitation is carried on in three 
tubs, two of which are raised upon a platform, and are 
fitted with steam pipes for heating purposes, the third 
tub, which is larger than the other two, being placed 
upon the floor. Water Is poured into each ot the two 
smaller tubs; the requisite quantity of bichromate of 
potash is placed in one, and of lead acetate in the other; 
the steam Is turned on until solution of the salts Is 
complete, and the liquids are then allowed to become 
quite cold. The two solutions are now run into the 
larger tub, and are well stirred, the separated chrome 
colour rapidly settling to the bottom ot the tub; the 
upper liquid is then syphoned oft, and tlie pigment well 
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India, and Australia. Gum arable occurs In small 
rounded nodules, or in pipe-like pieces, sometimes 
colourless, but usually pale yellow to brownish yellow 
in colour ; it is very brittle, and usually transparent. 
Gum arable dissolves readily in cold water, forming 
a. viscous liquid; it is Insoluble in spirit, and Is pre- 
cipitated from solution In water If spirit be added. 
Gum-arabic solution is used as a glaze and medium for 
ticket-writing. An Inferior gum, known as " gum 
gliatti," comes Irom India. Gum tragacanth or dragon 
Is the product of certain species of Astragalus growing 
In Palestine and "Turkey-ln-Asia. It occurs in peculiar 
leaf- or moss-like pieces of a milky-white or greyish- 
white colour; it is opaque, hard, and tough. Treated 
with water it swells up, forming a very thick emulsion 
or mucilage, but this cannot be described as a solution. 
The liquid is sometimes used In place of gum arable. 

Testing Oils by Bromine Absorption.— Before de- 
termining the bromide absorption ot an oil, certain 
standard solutions have to be prepared: these are: — 
(1) Standard solution ot bromide in carbon tetrachloride 
(•006 or -008 in 1 c.c); (2) Solution of ;8.naphthol In 
carbon tetrachloride; or standard solution of sodium 
thlosulphate (1 c.c. = -007979 gram br.). The oil Is first 
thoroughly dried by heating in a dish and then filtered. 
O'l gram of it is then weighed out into a narrow-mouthed 
stoppered flask of 100 c.c. capacity, and dissolved in 
50 0.0. carbon tetrachloride; the standard bromine 
solution Is then run in from a burette until a permanent 
coloration, due to excess of bromine, is perceived. 
The excess of bromine is then determined by titra-tion 
with the standard p-naphthol solution, or potassium 
Iodide is added and the liberated iodine titrated with 
the standard sodium thlosulpiate solution, the amount 
—calculated to bromine— is deducted from the total 
bromine added, the result being the bromine absorbed 
by the oil; the bromine absorption Is then calculated 
>on 100 grams of the oil. In the first place, the class of 
oil to which the sample belongs may be deduced from 



washed with several oha.ng6s ot clean, soft water. 
Finally, the pigment is poured on to cloths, pressed, 
and then dried In a warm chamber. The equation show- 
ing the formation of chromate of lead is as follows: — 
2Pb(C2H30i)2 + KaCraOr + H2O = 2PbCrOj -I- 
lead acetate blchro- water lead chro- 
mate mate 

2K02h:302 + 2h:0oH.,O2 

potassium acetic acid 
acetate 
In the preparation ot lemon chromes, more or less ot the 
biciiromate is replaced by sulphuric acid. In which case 
the pigment contains sulphate ot lead. 

4Pb{C2H302)2 + KoCraOr -1- 2H2SO4 + H2O 
lead acetate bichro- sulphu- water 
mate rlc acid 
= 2PbCr04PbS04 + 2E2C2H3O2 + BHCoHsOo 
lemon chrome potassium acetic acid 
acetate 
For preparing orange chromes, either a lemon clirome 
is produced, and afterwards treated with caustic soda 
or lime, or caustic soda or lime are added during pre- 
cipitation. These reagents form, according to the 
amount added, a more or less basic chromate of lead 
varying from pale orange to dark red. The following 
equation gives some idea of the reaction : 

2PbCr04 + NaHO = Na^.0r04 -1- PbOrOjPbO 
chromate caustic sodium chrome orange 
ot lead soda chromate 
-1- H2O. 
water 

Beducing Size of Horse's Collar.— Thi» can be done 
as follows; Open the top, remove the top piece, and 
then with pincers, pull some wisps from the straw in 
the lorewale until both sides meet easily. Now stitch 
the ends together to the required size, turn down the 
side piece and lining, cut the straw in the body to size, 
fasten both ends of the body together, and put the side 
piece on as before. 



272 



Cyclopaedia of Mechanics; 



Sheet Metal Flour-bln,— The sheet metal flcrar-lDiii 
shown In elevation by Fig. 1, and In plan by Fig. 2, 
can be made of No. 24 e.w.g. tinned iron. The pattern 
Jor tlie body is simply a reotailgle, equal in lengtli to the 
circumference, and, in width to the proposed depth of 
the bin,, plug worlcing edges. Pass this through the 
rollers to " break " the metal, off the ends set two edges 
tor a grooved seam, and edge the top to take J-in. rod 
Iron. Alter wiring, turn to shape, groove the seam, and 
solder it Inside. Make two hoops of tinned Jioop-irop 
to flt tightly round the bin, drive one up to the wired 
edge, 'and soldeipr it in position, and fix the other simi- 
larly in the centre. Now set oil an edge for the bottom. 
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Sheet Metal Flour-bln. 

which is paned on and beaten up. Makeano'ther hoop 
to flt the bottom of the bin tightly, drive it on, but allow 
It to overhang the bottom about 1 in., and tlien solder 
round the top edge of the hoop, and iioat about lour 
bodies of solder underneatli the bottom at equal dis- 
tances apart. The top or cover aS ithe bin is made of 
two parts, hinged together, the patterns -for tliem 
being shown at Figs. 3 and 4, where, the dotted- lines 
represent working edges. First cut out tlie back portion 
(Fig. 3), and notch it at A and E for the Mnges. Wire the 
straight edge with i\-in. rod-iron, sink it in tlie crease 
iron, and bend it over to form ■* leather edge. Two 
straps of metal equal in width to that of the notches 
A and B are bent over the exposed wire and sunk in the 
crease iron, and thus form the hing'es. The other edge 
is set ofl downwards, and is fitted to the back part of 



the top o{ the bin, to which it Is then soldered. Fig. 4 
is next out out and wired, the edges being represented 
by dotted lines; place this piece on the bin, resting on 
the hinges o£ the other part, and solder them togeither. 
Then lift the cover and solder the hinges underneatli 
also; these mav be further secured with a couple of 
rivets through each. A hasp c (Figs. 1 and 2) Is then 
riveted on the ooter, and a'plate and staple D are riveted • 
on the bin. Clean with turpentine and -whiting, and 
finish with dry whiting. A bin of this description is 
usually- painted oak colour, except at the hoops, which 
are-, painted black, and on the central hoop the word 
" flour " Is gilded. 

Hints on Frenoh-polishins.— In French-polishing, 
dull corners and edges sometimes occur. To prevent 
them, keep well up in the corners and, on the outside 
edges; the middle will take care of itself. A clean, 
bright finish on every portion stamps the worker as 
consolSntious, and to achieve this end it is necessary to 
have tools in first-class condition. II the polish is 
carelessly laid on, or the rag covering has creases that 
leave the polish in ridges, or the polish rubber Is in a 
shape that will not reach well Into the corners, quirks, 
hollows; and edges, much unnecessary labour will be 
wanted in grinding down wlt,h pumice. The rag cover- 
ing of the polisli rubber shooild be free from creases, 
and to gain a clean, level finish It should be ^k«pt in 
good shape, with a sharp point, soft and pliable, always 
cliarged with polish or spirits; in fact. It should be 
always doing something, either laying on polish or, 
bringing up the lustre. As far as possible the work 
should be taken apart for polishing, panels being re- , 
moved to enable tiiem to be fixed on the bench and 
worked up separately; but where this taking apart Is 
impracticable, aim at getting the polish evenly distri- 
buted over all portions, and. If needful, coat the extreme 
edges and corners witli equal parts of varnish and 
polish, or wipe the tip of the glaze rubber over these 
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parts previous to spiriting out. Let each stroke of the 
rubber, overlap Uio former, and/avoid working in too 
straight lines; circular movement is often advised,but 
those who liave watched an experienced polisher at 
work will note that the strokes closely resemble figure 
8's, letters S, and small a's, as shown in the illustration. 
Various materials,' Including wool, flannel, cloth, felt, 
and wadding, are often advised for laying on the polish, 
but white or grey wadding is most used in the trade. 
Keep the ruhber In good shape, not allowing it to get . 
Tound, otherwise bright, , clean corners will not result, i 
Tljerefore twist tlie' rag at tlie jDoint and back on the 
top of tlie rubber, keep tlie index finger well over the 
Ijoint, and press the "thumb well on the side with the 
surplus rag grasped well in the palm. 

, Fainting with Pure Vermilion.— When doing this, 
bemost careful in preparing tlie ground and in select- 
ing the materials for the under coats; There are many 
reds used as under coats, but on tlie finishing vermilion, 
they all liave a deleterious effect. The use of Chinese 
red (a coarsely ground and gritty pigment), Persian red 
(a dull, unpleasing Colour),' Venetian red, or more espe- 
cially red-lead, is a very great mistake. These colours 
may possibly be used when the finish Is for temporary 
work only, but never as a ground for vermilion. With 
the cheaper class of Imitations such as verrailionettesi 
the colour, no matter on what ground, will tnm a dirty, ' 
disagreeable, washed-out pink; and no msttter how 
expensive or how pure the genuine vermilion, the action 
of the cheap reds, such as tliose above mentioned, will 
have the same effect in a very 'short ttme. When the 
genuine material Is found In a month or two to show 
signs of fading or of losing the richness and brilliancy 
which characterise it, tlie fault is directly traceable- 
to tlie under coats, and the painter and not the manu- 
facturer is to blame. Genuine white-lead of, the best 
quality, without any tinted material, is the only safe 
ground to use, and should not be stained with any 
other pigment even in the slightest degree, 

Deiinltionof aliens.— A lens may be called a series* 
of prisms of gradually increasing angle, ail converging, 
the incident llglit towards one point, its focus. 
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Measuring Slater's Work.— U must be understood, 
wlien measuring up a roof In order to calculate the num- 
ber o! slates required to cover It, that more than one- 
ball of a slat© Is covered up, and consequently every part 
of a roof has at least two thicknesses of slate, axid three 
thicknesses where the lap proper occurs ; that Is to say, 
a roof requires more than double the quantity of slates 
that would be necessary to cover It if they were spread 
out side by side. Therefore, to get the quantity of slates 
In a course, divide the width <a a slate into the length 
of the roof; then divide the exposed length of the slate 
into the width of the root ; by multiplying both together, 
the superfloial quantity Is given; double this, and add 
the lap of each- course. TJnder-eaves and top-course 
slates should be counted as full slates ; stacks under 4 ft. 
are not allowed for as the time used In cutting around 
offsets the quanti-ty of slat-es not used; and hips, 
valleys, «to., should be measured tor length in the centre 
of roof, and about 1 ft. extra allowed for cutting. 

Wirework Memoranda Files.— The files illustrated 
in Figs. 1 to 6 are of the simplest form of wirework, Pig. 1, 
showing a small desk file from 6 In. to 8 in. high. Fig. 2 
illustrates the method of Sharpening the wire (No. , U 
B.w.G.) and how the bottom portion is turned up to fasten 
into the small wood block. The latter may be purchased 
for a small sum from any wood-turner. Cut off the neces- 
sary wire, file it to a point with a coarse file, and then 
finish with a flue one, so as to get it as smooth as possi- 
ble. Next with a pair of round pliers bend the end as 
shown at Fig. 2, bore a hole in the wood Mock, push the 
wire through and tap it with a hammer, being careful 



lengths to accuracy. For work that butts, a straight- 
edge with a steel edge to It and a trimming knife are 
necessary. Many manage to do the work with a pair 
of scissors, but In that case the edges never meet accu- 
rately; a roller Is also of service to rub the edges well 
down. A roll of paper held In the left hand is useful; 
it helps to hold up the limp pasted lining-paper when 
applying it to the celling, leaving the right band to 
fix the paper to the joint. It is then easy to sweep the 
paper up with the roll in the left hand, continuing to 
butt or lap the paper with the other hand. When the 
paper Is pasted and folded, take In the left hand the roll 
that Is being used to help lay the pasted paper, and 
place it under the middle of the paper; then unfold 
the right end of the paper, which should be the shortest 
fold. In this way carry It up the steps. The short way 
of the ceiling allows shorter and more manageable 
lengths to be hung, but the lap should be away from the 
light, so as to be less perceptible. Begin at the light, 
and work away from It so that the laps do not show. 
Some prefer to lap the paper, as It is less liable to curl 
up from the celling thanwhen it is butted. 

Making Wirework Racks for Newspapers.— A 

simple paper 'or letter rack such ais is illustrated by 
Fig. 1 may be of any size, may have any number of 
hangers, and may be made of tinned, coppered, or brass 
wire, but If of the last It should be dipped and lacquered 
after being made. The dimensions given in Figs. 2 to 4 
are tor a newspaper rack, the wire required being 1 lb. 
of No. 11 B.w.G. , or a stronger size if preferred. The 
tools needed Include a pair of round-nosed pliers and a 
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Wirework Memoranda Files. 

not to split the wooden block by hitting it too hard. 
Figi 3 illustrates a similar file with the addition of a 
hook at the top, so that dt can be hung up. Fig. 4 is 
an all-wire file. To make it, cut off a piece of wire 
18 in. long, stralgJiten It, sharpen the point and form 
a hook, then twist the ring at the bottom so that the 
wire lies across the centre of the ring and bend the file 
so that it Is vertical and in the centre. Figs. S and 6 
show -a very useful ring file that can be hung up, and 
ye* when placed on the desk or table Is out of the way. 

Repairing Ceilings.— All holes In plaster, cracks, and 
bad places of every description should be cut away, with 
the indentation bevelled towards the ceiling. A V-shaped 
cutting to help to give a hold to the mending stuff is what 
should be adopted. The holes thus made should be 
filled either with a mixture of white chalk, lime putty, 
and plaster-ol-Paris, or with Keene'a cement ; sometimes 
the holes are mended with plaster mixed with glue 
size. The opening should be well wetted first, and the 
filling well pressed In. The trouble In a mended celling 
consists in the fact that the new plaster is more absorb- 
ent than the old, and is likely to show in the finished 
work. Where mending has taken place, an extra coat 
of size should be given. In the case of a very cracked, 
or even new, ceiling, U Is a good plan to line it— that is 
to say, lining-paper should be pasted on to the ceiling 
in lengths towards the windows. Some like to lap the 
edges of the paper, some to butt the edges, but the aim 
in each ease Is to make the joints quite level and, in- 
conspicuous. If the joints are butted, a little filling up 
is required; if lapped, they require to be rubbed down 
with glasspaper or a flat cork. The great object is to 
hang the paper smooth and straight. Very ruuch de- 
pends on the laying of the first length. It must be laid 
perfectly true to a straight line; the other lengths will 
then follow straight. A straight line, struck by means 
of a chalk line down the centre of the space to be lined, 
will serve as a correct start and hold all the other 
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pair of cutting nippers. Cut off three pieces of wire, 
each 2 ft. 6 in. long, and turn an eye on each end, as at 
Fig. 5 ; then bend the wire to Fig. 2, and again bend on a 
wooden roller about 2 in. in diameter, so that the eyes 
stand well above the front portion, as in Fig. 3. Next 
cut off one piece of wire, 1 ft. 6 in. long, to form the 
hanger (Fig. 4>, and use the same wooden roller for the 
loop in the cemtxe, and bend the wire back to shape with 
pliers ; then turn the eye at each end and bend the sides 
down. To put the rack together, simply hook the 
hangers on each other and close with pliers. 

Varnish Blooming or Clouding.— Blooming or cloud- 
ing ol varnished surfaces Is due either to injurious gases 
or to a chill caused by working on a surface colder than 
the surrounding atmosphere. It may sometimes be 
removed by rubbing the dry varnish with a mixture of 
oil and vinegar, afterwards wiping the surface tho- 
roughly dry. Flatting may be caused by soft under 
coats. To prevent these troubles the under coats should 
be allowed to dry right through, and foul air must be 
avoided and draughlis prevented in the room where the 
varnishing Is being done. Cracks in the first , coat of 
varnish on marbled papers, and on grained work, are 
due to the different mature of the two grounds. In newly 
grained woodwork, craoks may occur it the under coat 
is not hard enough ; or unequal contraction may be the 
cause. The remedy is a fresh coat of varnish, when the 
cracks will disappear. Other causes than those above 
mentioned are smoke fumes, change of temperature, and 
moist atmosphere; the remedy is to rub down the work 
and give It another coat. Fitting is caused by uneven 
temperature during drying, or by ammonia lumes; also 
by mixing varnish of different grades, or by varnishing 
over a " sweaty " or still moist surface. Pitting may be 
prevented by allowing the varnish to stand for a couple 
of hours before using it, by damping down the surface 
with a chamois leather, and by obtaining as far as 
possible an even tpmperature when varnishing. 
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Principle of Spectroscope. — The spectroscope Is 
an instrument consisting oi prisms and lenses so 
arranged as to separate the various kinds of light into , 
their components, and permit the examination of these 
components, tinder proper conditions every element 
emits a light that is peculiar to It. Thus, when gases 
In a rarefied condition are subjected to the discharges o£ 
an induction coll, they glow and send out rays of differ- 
ent colours, which, viewed through the spectroscope, 
betray the chemical nature of gases. To this end, the 
specimens to be examined are enclosed in glass tubes 
provided with platinum wires at both ends and con- 
tracted in the middle to a iine capillary; these are 
Plueclier's tubes, named after tlieir inventor. On con- 
necting the wires with the terminals of a coil, the 
electric discharge passes thTough kb© gas, and the glo^v 
appears most brightly in the capillary part of the tube. 
For instance, hydrogen gas so treated glows and is 
recognised instantly by three characteristic lines in Its 
spectrum, one red, one blue, and one violet. 

, Gripping Stone Blocks for Hoisting.- Fig. 1 sliows 
the common method of lifting any load by a sling chain. 
Blocks of stone are apt to be chipped by this method 
unless strips of wood are inserted to Iceep the chain off 
the edges. Fig. 2 shows lifting tongs, commonly used for . 
raising Bath or other soft stone blocks; the heavier the 
load the tighter the grip naturally produced. Fig. 3 
Shows the common lewis in a dovetailed mortise lor lift- 





spring acts too long; needle set too low or too high; 
shuttle too last or too slow in its movement; sliuttle 
point blunt or bad Shape ; shuttle or hook or roll presser 
too far Irom the needle. In some machines the shuttle 
or liook Is made adjustable, but, when this is so, care 
must be taken not to set it too close to the needle. 
Where the .shuttle is not adjustable in this way, the arm 
of- the machine must be moved. Before doing so, be 
sure the needle is straight, and the shuttle not worn 
so as to fall away from the needle. If there Is any 
doubt about; It try a. new shuttle. Tlie causes of the 
upper thread breaking are ; The needle being too sm-all; 
the needle-plate hole being too small, rough, or sharp; 
the shuttle or hook sharp; the variable motion not 
correct; any place where the thread passes through, 
as the thread guides, etc., being rough, cut, or sharp; 
not enough play lor the thread between the shuttle and 
• driver; the tension too tight; or the needle too high. 
Breaking of the lower thread is caused by the needle 
plate being sharp; the lower thread catching between 
the needle plate and casting; or the shuttle being sharp 
where the thread is delivered. Looping (underneath) is 
caused by: A broken take-up spring; tension too loose 
on top; notches In the neck of the shuttle; incorrect 
variable motion; take-up spring too high or of too light 
a pressure; needle-plate hole too small ; needle- jammed 
on one side of needle hole; heel of the shuttle carrier 
rough land notched; shuttle carrier too far forward; 
take-up cam worn out; or take-up cam roller worn out. 
Looping (on top) is caused by: Tension too loose; broken 
take-up spring; or under tension too loose. The causes 
of irregular tension are: Tension discs or stud worn; 
take-up spring too heavy or too light; Incorrect variable 
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ing hard stone. This takes apart in several pieces. 
The plug consists of three parts, and is fixed by first 
inserting the taper pieces, then the parallel piece, 
which pushes the others Into the dovetailed recesses; 
the shackle is then placed over the top, the pin put 
through, and the cotter or split pin in the end. It is 
removed in the reverse order for insertion in the next 
. stone. Work finished, before hoisting is often lifted in 
this way, as the ends and sides are not liable to damage. 
Fig. 4 shows a somewhat similar arrangement, but 
without any loose parts. The mortise is curved and 
cut deeper than the plug, so that when the Plug is down 
at the. bottom the key can be inserted, while the lifting 
of the plug puts it all tight. Fig, 5 shows the applica- 
tion to subaqueous work, where, by a separate chain to 
the surface of the water, the key can be withdrawn after 
the stone is lowered into place. This figure shows a 
better form for the plug and key than Fig. 4, and equally 
suitable il the small chain be left long enough to with- 
draw the key. Fig. 6 shows the arrangement of liftlng- 
plns for granite. They are Inserted loosely into inclined 
mortises, and hold the stone securely when the lifting 
chain is tightened. Fig. 7 Is similar in principle, but 
arranged differently. Fig. 8 consists of a plug with a 
slight taper driven firmly Into a parallel hole in granite, 
being loosened by a few side blows after the stone is 
set. This is "not sale to use singly, and is better -when 
two are used, as the bridle chains then pull the tops 
together instead of pulling straight from the mortise. 

Causes of Failnre in Sewing Macliines.— 01 the 

various causes ol machines working improperly, missing 
the stitch is the most common. A lew of its causes are 
here enumerated: Bent or Imperfect needle; bent 
needle-bar; needle not set straight in bar; needle 
strikes the side of the presser foot or of the needle 
plate; hole In needle plate too large; needle too large 
lor cotton; not enough pressure on presser foot; take-up 



motion; shuttle carrier too far forward; insuflloient 
opening between the shuttle and carrier ; shuttle tension 
spring worn; bobbin-retaining spring too heavy or too 
light; bobbin too loose in shuttle.; bobbin case holder or 
fork too near to bobbin case ;- shuttle or hook too late ; 
shuttle too loose ; or shuttle notched in neck. Drawing 
thin material into gathers results from : Tension or take- 
up spring too tight; presser loot out by leedj ieed too 
high or too sharp ; or roll presser sluggish. 

Seasoning Deal.— There are three methods in general 
use lor seasoning deal; the processes are as loUows: 
(1) That known as natural seasoning. The deal is 
stacked under an open shed in such a way that ttie air 
can freely circulate round each piece, gradually eva- 
porating the sap and moisture. Dare must be taken 
that the pieces shall lie out ol winding, and they must 
be occasionally turned so as to ensure equal drying. 
It Is also Important that the timber should be protected 
from high winds and the sun's rays, which would dry 
It too quickly tod cause shakes. The processes must 
be continued until almost all the sap and moisture are 
extracted before the wood can be considered thoroughly 
seasoned. (2) The system of seasoning known as 
MoNelle's. The timber Is stacked "with free space be- 
tween the pieces in a chamber in which there is a large 
surface of shallow water and a furnace under. On the 
fire being lighted, the heat produces steam, w^hich, to- 
gether with the lumes ol combustion, circulates Ireeiy 
round -each piece, causing it to give aS its sap In much 
less time than by the natural method and yet without 
cracking or warping. (3) Hot^ir seasoning. This is a 
uselul and quick method lor seasoning small scantlings. 
It Is carried out by stacking the timber in oven-like 
chambers heated to about 90° F. Waste steam Irom 
engines. Is frequently utilised lor this purpose. Oare has 
to be taken -to regulate the heat so as to prevent warp- 
ing, and splitting. 
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view Finder for ^napsbot Camera— The finder to 
be described was orlgiixaUy used on a Brownie camera. 
It consists of a piece of wire A (Fig. 1), bent In the first 
Instance In the form of a square, 2i in. by 2i in.; the 
ends of the wire meet at one of the corners, and at IJ in. 
from the ends are then turned inwards at an angle of 
45°. A small piece (Fig. 2) of tin or sheet-brass, abour 
IJ in. wide. Is then folded round wire of the same size 
as that used in making the square, and forms a hinge; 
the two ends of the wire are then inserted in it, and the 
hinge is fastened to the right-hand upper front comer 
of the camera. Out of use the finder lies against the 
front, but when being used it stands out from the 
camera, and when looked at from the back of the camera 
has the appearance of a square with the bottom left- 
hand quarter blocked out by the camera. This should 
be held to the eye, so that the latter can look along the 
right-hand upper edge and the back close to the face; 
the wire frame will then include all of the view^ that is 
being fooussed upon the film. Allowance, of course, has 
to be made for the quarter wMoli Is hidden by the 
camera. It is obvious that this att-acliment can be 
adapted to any camera U due account be taken of the 
size of the film or plate and of the focus of the lens. 
Set this out on paper as follows : Braw a horizontal line 
through the centre of the lens, and set up a perpen- 
dicular line' at a distance equal to the focus of the lens 
from the point, make the lengths of the perpendicu- 
lar line above and below the horizontal line each 
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View Finder. 

equal to one-half the height or width of the plate being 
used, and from the centre point draw lines cutting the 
end of this perpendicular line. Along the horizontal 
line measure a distance from the centre point equal to 
the length of the side of the camera, and set up a per- 
pendicular line cutting the two converging lines. The 
length of this last perpendicular line between the con- 
verging lines is the length of the side of the wire frame. 
When the plate is not square, a similar plotting is neces- 
sary for the length ot the other sides. 

Pbonograph Records of Celluloid.— This material 
appears to be suitable if specially treated. According 
to one process, a cylindrical matrix contains on its inner 
lace a cast in reverse of an original sound record, and 
inside this is inserted a celluloid cylinder, the two 
cylinders together then being Immersed in alcohol or 
the commercial " celluloid thinner," but preferably in 
amyl acetate, until the surface of the celluloid has 
become softened. They are then removed from the 
solvent and allowed to dry, care being taken tbat there 
is no slip between the two cylinders. When the cellu- 
loid Is softened by "the solvent it expands and wholly 
fills the matrix, and it can resume its normal condition 
only by the evaporation of the solvent. The solvent is 
prevented from evaporating from the exterior surface 
of the celluloid cylinder, and can escape from thei inside 
surface only. Consequently the whole interior surface 
shrinks back from the centre towards the matrix, draw- 
ing back and contracting the whole thickness of the 
cylinder wall. As each particle of the solvent from the 
outer surface of the celluloid cylinder and ea<!h particle 
throughout the mass of the same passes out, its place 



must be taken by an equivalent particle of celluloid. 
Hence the celluloid material is packed closely against 
the matrix surface, so that when lhe celluloid has 
resumed its normal condition the cylinder is of slightly 
larger diameter both externally and Internally than 
originally. When the celluloid is thoroughly dried, it 
is separated from the matrix, and Its outer surface then 
is a faithful copy of the original sound record. 

Artificial Ice Flowers.— A process said to produce 
imitations of ice crystals is as follows: Make a 2 per 
cent, solution of tlie best ana clearest gelatine in dis- 
tilled water, filter, and flood the filtrate over any surface 
to be ornamented— a plate of glass, for Instance. Drain 
it slightly, and if t.he wearther is sufficiently cold, put 
the plate," as nearly level or horizontal as possible, out 
into the cold air to freeze. In freezing, water is ab- 
stracted from -tlie colloidal portion, which then assumes 
an efflorescent form, little flowers with exuberant grace- 
ful curves of crystals showing up as foliage all over the 
surface. To set these in permanent form, flood them with 
absolute alcohol. This treatment removes the ice, and 
leaves a lasting framework of gelatine which may be 
preserved indefinitely. In order to do this, however, as 
soon as the gelatine has become quite dry It should be 
coated with shellac varnish, or it may be rendered in- 
soluble by contact for a few moments with a solution of 
potassium bichromate, and subsequent exposure to 
sunlight. 

Lead-lettering Monumental Work. — In the first 
place the letters should be cut deeper than ordinary, so 
that their bottoms may be brought to a more acute angle; 
they should be brought in section to a sharper V than 
in other lettering. They are not undercut, hut are, 
except in the above respect, cut as ordinary letters^ 




Lettering Monumental Work. 

The hold of the metal on the stone is secured in much 
the same way that nature fixes the double teeth in the 
jaw (as roughly shown in Fig. 1). By means of drill 
boles the lead is ipade to slant out in all directions from 
the centre of the letter. Thus in the R (Fig. 2) the hole at 
A would slope upwards, those at b and c would slope 
downwards, D would slope to the left, and e and f to the 
right; the number of holes to be drilled depending, of 
course, on the shape and size of the letter. In the case 
of granite, instead of a drill a punch is used for making 
the holes, and worked round under the hammer so as 
to pulverise the stone— a slow and tedious operation, 
which tends to make lead lettering in granite expen- 
sive. As to the material, lead wire is used. Some iet- 
terers, however, prefer to use the best sheet-lead, em- 
ploying a lad to cut it to shape and size for each letter, 
as wanted. This, they says, makes a better job, joinings 
in the lead, which are never satisfactory, being thus 
avoided. For hammering in the lead a patent hammer is 
sold, and does its work satisfactorily, but it Is easy for 
the letterer to make his own hammer from a bit of box- 
wood. Fig. 3 shows a good shape. It is about 4 in. long, 
the ends are rounded, the larger one being about IJ in. 
across, the smaller about Ig in. The lead must be tho- 
roughly hammered into the holes, or the work will not 
stand. When this has been done, the superfluous metal 
is best pared off with a sharp wood chisel, slightly 
rounded at the corners, so as not to scratch ; after which 
the lead and marble must be rubbed down to one per- 
fectly true plane. Many do this with cream grit and a 
little water, but a better thing Is Gotland grit, which 
is somewhat more expensive, but which, biting equally 
on lead and marble, does its work more effectually. 

Uses of Ozone.— Ozone is used on a commercial scale 
in yielding organic oxidation products, in sterilising 
water for potable purposes, and in bleaching fabrics. 
Among its proposed uses may he mentioned the de- 
coloration and clarification of syrup in sugar manufac- 
tories, the ageing of wines, and the ageing of woods for 
the construction of such musical Instruments as violinsvi 
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Portland Cement Manufactnre. — At a cednent 
factory on the Meclway, the constituents ol PorUaad 
oement are clay and chalk, the chalk being obtained 
from the neighbourhood, but the clay having often to 
be brought some distance. , Both are carelully weighed, 
and are mixed in vaxylng proportions, according to the 
results of frectueat <9hemlcaJ. analyses. At the time of 
the writer's visit the proportion of chalk in weight was 
20 owt. to 8 cwt. of clay. After weighing (the clay having 
been tempered and the flints removed from the chadk) 
the materials are tipped Into a slurry mill and mixed 
■with water until thin enough to run through gratlngfs 
into a pit, whence the stuff is lifted Into the wet mill 
and ground to a certain degree of fineness. It is then 
pumped into a long arched chamber with a kiln at one 
end, where It Is spread to a depth of 8 in. or 10 in., 
.and dried by the spare heat of the kiln that is burning 
the previous batch of slurry into clinker; the heat from 
one batoh drying enough slurry for the next batch, 
which is broken up and put Into the kiln with a oare- 
, fully calculated amount of coke. The quantity ol the 
coke Is an importaut factor in the burning, and much 
practice and experience are required in order to ensure 
the 'Clinker being burnt to the right point, if overdone 
it becomes as hard as iron, and Impossible to grind; 
if, on the other hand, the clinker is Insufficiently burnt, 
the cement will not attain the ultimate strengUi that 
is possible when the clinker has been, as it were. '" done 




Fig. 2 
Portland Cement Manufacture. 

to jt turn." After burning, the clinker is removed to the 
dry mill, where it is broken to a uniform' size in hoppers, 
shaken into the mill at a constant rate, ground to the 
extreme fineness by wliioh it is characterised, passed 
through a taibe to the packing shed, and packed into - 
barrelSvor bags according to, requirement. In this manUr 
facture the points needing the greatest caution are the 
careful exclusion of flints, the burning - of the dried 
slurry, land the grinding of the burnt clinker. Though, 
before the chalk is tipped into the slurry mill, great care 
is exercised to prevent flints going with it, as many as 
2 owt. ajid 3 cwt. have been taken out in. one week. : They 
are found to be worn to almost a round shape, owing to 
the rapidity with which the wheel revolves. Conse- 
quently, pieces of flint no bigger than a pin's head, 
escaping through the gratlAg, increase the dlffloulty of 
grinding. The millstones (Fig. 2) are of a peculiar shape. 
The clinker' is forced up and into grooves a; and Is 
■Worked towards the edges in the directioa of ■the line 
,E. If a piece of grit or flint should out Into the stone, 
it would form a groove E, into Which pieces of clinker of 
a similar size would go, and escape grinding. It Is 
such pieces that are apt to " blow " after work has been 
completed. The stones of the dry mill, though not so 
liable to be scored as those of the wet mill, still have to 
be faced pretty frequently, and -this operation takes a 
considerable time. Eook emery stone, said to be self- ' 
facing. Is being Introduced, and is supposed to be 
harder than the French Burh, which has been much 
used on the Medway. 

Lines and Lettering in Geometrical Drawings.— 

In a geometrical drawing it is the recognised practice 
to use the italic letters a, b, e, d, etc., to indicate i^arlous 
points In the plan ' and to use the dashed letters a', V, d, 
d', etc. (called " a dash," " 6 dash," etc.), to indicate 
corresponding parts If shown in the elevation. The 
actual points in the solid Itself are, referred to by the 
papital letters A, b, c, d, etc. For example, "a e " 



would indicate the ends of a line itself ; " a b" would 
indicate the plan of the line A B and " a' b' " would 
indicate the elevation of the line A B. Lines consisting 
of a number of alternate short and long dashes are 
projector lines or " projectors "; they are employed to 
show the connection between co^rresponding points of 
plan and elevation. Lines consisting of a number of 
successive short dashes or dots are used to indicate a 
line that is hidden from lactual view because it is be- 
hind some portion o* the solid of whiph it forms an 
edge. Lines wWhout break, " full " lines, are used to 
represent the visible outline ol a solid in plan and 
elevation. Where special ' part-s of an outline are re- 
quired to be distinguished from the rest, the lines at 
those parts may be thickened to make them prominent. 

Simple Electric Night-light. — An easily made 
night-light which Is supplied with current by five 
primary balrterles, and which may be clamped firmly 
to the bedsteadl is Illustrated in Fig. 1. The fittings 
' consist of, the bracket, a length of i-ln. brass tubing, 
■half a dozen brass terminals, two brass bolts ■with thumb 
nuts, a bayolnet holder with shade carrier, a shade, and 
a length of No. 22 s.^w.G. twin flexible wire. For the back 
ol the bracket procure a piece of J-in. wood A (Figs. 1 
and 2), mahogany preferably, 1 ft. 5 in. long by 3J in. 




Simple Electric Night-light. 

I 
wide, and a piece of the same length E, but 3J in. ■wide 
and i in. thick, tlane them up, trim the edges, and out 
two grooves c in each for the rails of the bedstea4. At 
2 in., 7J in., and 1 ft. 2 In. respectively from one end of 
the 4-in. piece, drill i-ln. holes, the first D lor the wires 
to and from the lamp, and the otbers E for the clamping 
bolts. In the i-ln. piece, at 3| In. and 10 In. from one 
end, similar holes must be drilled. This piece must be ' 
placed 4 in. lower (see Fig. 2) to take the switchboard 
F, which may be 7 in. long by 4 in. ■wide and of J-in. 
stuff. The switch ■will hardly pay lor the making and 
may be bought lor 3d. Fill the i-lu. brass tubing with, 
resin melted, and, holding it between clamps ol lead . 
or other solt stuff in tlie vice, bend it to a swan's neck 
shape G (Fig. 2). Then melt out the resin and screw 
each end for about J in., obtain a. brass socket similar 
to those used on gas brackets, and screw on one end of 
the tube, this in turn to be fastened on the backboard 
A with three round^'headed brass screws.. The other end. . 
ol the pipe will receive a bayonet holder fitted with a " 
shade carrie*. The lamp must be a 4-volt high efliclencyi. 
B.C. (bayonet-capped) lamp. Many will favour the 'dry', 
battery, which, though requiring no attention. Is rather ', 
expensive, lor when run down it must be replaced ,by'' 
fresh cells. The Carpoious Leolanch^ cell has a very 
low resistance Indeed, no creeping, and, above all, very 
quickly recuperates itsell. ' Five such cells may be 
used, giving collectively 5 or 6 volts. Scrape the zinc 
rods now and again, say every six or nine months. In 
fitting up, place the cells on a dry and airy accessible 
shelf, and in wiring stsirt with the holder; fasten each 
of the wires, ends bared, to the Inside screws, then lead 
them down to the switch and take lengths to the ter- 
minals 61 the battery. The above is, ol course, for 
intermittent lighting only, and ■will last lor about fifteen 
minutes at a time. If desired, any number of lamps can 
be fitted up, but one only can be alight at a time, using 
a two- or a three-way switch as wanted, and leading the 
wires on the floor under the linoleum out of sight. 
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Preparing Irouwork tor Fainting.— In the applica- 
tion ol paint to Ironwork, the first thing to be done is 
to get the surface absolutely free from rust. A mere 
scrape with a knife will seldom be sufficient; a good 
scrubbing with scratch-brushes (that is, brushes with 
wire instead of halrt is often requisite. It would be a 
good thing if all good Ironwork would have a coat of red- 
lead wh«n fresh from the Are, so as to prevent rust at the 
very outset. Paraffin <>il, well brushed on, is an excel- 
lent cleanser, not only remo^ng superfluous paint, but 
also removing any rust which might remain in orevloes 
and crannies. A coat of hot boiled oil, as a first prepara- 
tion, will effectually ensure a good foundation for iKhe 
after-coats, and will serve to dry up any moisture or 
dampness, so that no rust may creep In underneath th« 
paint. For Inside work a coat of hot oil would be suffi- 
cient as a. priming on well-oleaused Iron. When aitloles 
have been scaled by the action of acid, vitriol, etc., it 
Is very necessary to wash the acid away and dry well 
before painting. 

Scratching Shed for Chicks.— With artificial incuba- 
tion, or when employing incubator chicks, it is essential, 
that a. foster-mother be used. Now with only one loster- 
motheor, and with chicks coming out every three weeks 
from the incubator, the lliree-weeks-old brood has to 
be turned out so that the new arrivals can be accom- 
modated.; also vrith old fowls in the same run as chicks, 
the latter often get permanently injured, if not killed 
outright. In the rush at meal times. The scratchlng- 
shed here described and Illustrated in Figs. 1 and 2 will 
then be found useful. In its construction the best and 
cheapest mateorial is 7-ln. by J-iu. rough boarding. Cut 



about and pick up and scratch for lnse(;ts. It can also 
be moved to a fresh spot every day If on grass, which la 
almost necessary, and It is perfectly safe from vermin, 
for, as a rule, rats only trouble chickens at night, and 
this shed could easily be placed on a lengHi of wire 
netting at night, after the chicks have retired. If no 
grass Is available, tlie run can be filled with 3 in. or 4 in. 
of ashes, road sweeplnsfs, or anything dry, or even with 
ft good thickness of chafl or chopped straw. Finally, 
the question of painting, tarring, or Umewashing the 
scratohlng-shed can be left to the requirements of 
circumstances. 

Plenum and Vacuum Systems of Ventilation.— 

Mechanical ventilation Is of two kinds, one being the 
plenum and the other the vacuum or exhaust principle. 
The air is kept in motion by .fans, blowers, or fires, or 
a combination of these. In plenum ventilation the pro- 
pulsive force is applied to the Incoming alT and the 
apartment filled, hence the name, which is a Latin word 
meaning full. Outlets are provided at convenient places, 
and the foul air is driven out by the air forced in. The 
advantages of this method are Its certainty and the 
ease with which the amount thrown in can be altered. 
The stream of air can be taken from any point, and cam, 
if necessary, be washed by passing through a thin film 
of water, or filtered through a thin screen of moistened 
cotton, and can be warmed or cooled at pleasure. The 
disadvantages are the cost, the danger of the engine 
breaking down, and some dlfBcultles in distribution. 
If the air enters through small openings at high velocity, 
it will make its way to the outlets without mixing. The 
method requires, therefore, great attention in detail.- 
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two posts each 1 ft. 9 in. long by IJ in., and two posts 
each 1 ft. 6 in. long by li in. for the corners. Cut off 
four lengths of 7 in. by i in., each 5 ft, long, and nail 
one length to the two longer posts to form the bottom 
of the front. Now run a saw down aaiother length, thus 
making two pieces, one 4 in. vride and one 3 in. wide, 
and nail the 3-in. width to the other end of the longest 
posts to form the top of the front. Th«n nail the remain- 
ing two lengths to the two shortest posts, and the 4-ln. 
length as well, making 1 ft. 6 in. in all, and cranpletlng 
the back. Cut off six pieces of board for the two ends 
each 1 ft. 9 in. long, and nail them to the posts, cutting 
the top pieces diagonally between the front and back. 
A partition must now be prepared for cutting on the 
sleeping compartment, and this can be made of 1-ft. 8-ln. 
lengths, a couple of battens being naited on the inside 
to keep them together, and also to nail the front and 
back to. FiU up the front of the sleeping compartment, 
when It win be ready Jor flooring. Nail a ledge across 
the front and back 2 In. from the bottom edge to carry 
the floor, and cut off sufficient board for It, making it 
a loose fit so that it may quite readily be taken piit and 
scrubbed. An exit should be out about 8 in. high and 
6 :n. wide, and rounding at the top (see Fig. 2), and 
a runner should be placed on ea<;h side, so that a door 
may be slipp^ed down at night to keep the chicks warm. 
A piece <rf wire netting, 1 ft. wide and of 1-ln. mesh, 
should now be fastened with staples securely over the 
opening in front. The top should be in three pieces. 
Cut oH nine lengths of board 2 ft. long, fasten three 
lengths together with battens to form the door oyer the 
sleeping compartment, thr^e more to form the door at 
the other end of the run, and the remaining three 
lengths to be nailed securely in the middle of the top 
of the shed. Two pairs of hinges will be required, and 
should be at the back of the top doors, so that they can 
be lifted from the front. The top should be covered with 
roofing felt in three pieces, the two end pieces overhang- 
ing the middle piece about 3 in. Then, as there is no 
fastening to the top, it is Impossible for oats or dogs to 
g«t in. The chief advantage of this shed Is its porta- 
bility; also it gives the chicks plenty of room to run 



The exhaust, or extraction, or vacuum principle Is the 
, converse of the plenum. The propulsive force is applied 
to the outgoing air. This may be done in several ways. 
Thus a fan may be used; but In such case there are 
the dlsadvajitages of exjjense and of probable breakdown 
of engine. A steam jet may be used; this also is ex- 
pensive, laud unless great care is taken it is noisy. A 
fire at the foot of a tower may be adopted, but here 
again the cost of maintaining the fire has to be met, 
as well as other disadvantages, (o) There is the in- 
equality of the draught, as it is almost impossible to keep 
the fire at a constant height; f!i^ the Inequality of move- 
ment from different rooms— the nearer ones will have 
the air changed several times in an hour, those at a 
distance may hardly feel the Influence; (c) if the shaft 
is large there may be no movement in the air of the 
rooms, out a down and up current circulating in the 
shaft Itself; (d) the possibility of reflux of smoke from 
the shaft to the rooms ; (e) the impossibility of properly 
controlling the places where fresh air enters— it will 
flow in from all sfdes, and possibly from places where 
It Is Impure, as from water-closets, etc. Air is so mobUe 
that, with every care, it Is difficult to bring it under 
complete control— it will always press in and out at tho 
point of least resistance. For these reasons it will be 
seen that the plenum system Is more likely to be a' 
success than the exhaust system In all . cases where 
natural ventilation Is found to be Inadequate. 

Regulating Speed of Petrol Motor.— Th--! speed of 
a petrol motor may be regulated in either of two ways, 
or by a combination of the two. In the first place, the 
amount of the gaseous charge admitted to the cylinder 
may be reduced by "throttling" It, and the force" of 
the explosion thereby diminished ; or the igidtion of the 
charge may be delayed until later in the power stroke, 
and the force of the Impulse thus decreased. Sometimes 
the speed-controlling mechanism may accomplish both 
of these actions, throttling the charge and shifting the 
spark simultaneously. ' Unfortunately, the work done 
by the engine decreases very rapidly with tJie decrease 
of speed. 
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Proportion of Sand to Iiime for Various Mortars.— 

io nxaJce a good non-hydraulic lmi« mortar, mix 1 mea- 
sure of pure lime witli 3 measures ot sand ; or, In place ol 
3 measures of sand, 2 ot sand and 1 of blacksmith's 
ashes or coarsely groujid oak.e. To maJte a good hair 
mortar: To 1 measure of uuSlaied lime add 2 measures 
of sharp freshwater sand; to ©very bushel of the un- 
slaked lime add 1 lb. weight of -well dried and beaten 
bullock's hair. In making Portland cement mortar, add 
2 parts sand to every 1 ot cement above vr&ter, the 
proportion being 1 to 1 when required for submerged 
work. 'To make a good hydravilic lime mortar, mix 
1 part hydraulic lime with 2 parts of sand; or 1 part 
of Lias lime; with 2'5 parts of burnt clay; these should 
be ground together. One part of Lias lime and 6 parts 
of sand is another mixture giving good results. . Roman 
cement mortar has 1 part of the cement to 1 part or 
li parts ot sand. Lime Is much improved If Portland 
cement is added thereto, scui well mixed with it. The 
external wall of the Albert Hall was built with a mix- 
ture of 1 part Portlai^ cement with 1 part of grey lime 
and 6 parts of clean pit sand. In making this mixture 
it is necessary for the lime to be thoroughly slaked for 
a period of from twenty to twenty-four hours before it 



ground generally requires two coats to cover well. 
Birdseye Maple.— Mix to a paste with linseed oil, 4 lb. ot 
white-lead. Then grind on the palette board rather less 
than i oz. of vermilion. When the vermilion is well 
mixed or rubbed up with linseed oil— only enough to 
form a pale pink of it— use i lb. of driers, mix well with 
linseed oil 2 parts and turpentine 1 part, and put It 
through a strainer. ^atirawooiJ.- White-lead, 7 lb.; mid- 
dle chrome yellow, 2 oz. Well grind the chrome with 
linseed oil with palette knife on palette board; well 
mix with 2 parts oil and 1 part turpentine, and strain 
well. 

Angle or Pitch of Smoothlng-plane Cutters — 

The pitch or angle at which the cutter of a smoothing' 
plane is set is of Importance. There are three angles 
Involved in this case : (1) The angle between the cutter 
and the surface ol the work. This should be as small 
an angle as possible. It Is obvious that If the surfaces 
of the cutter (and the work, were perfectly parallel, the 
cutter would glide over the surface without cutting, 
except under great pressure. By making the cutter 
edge rather than its whole surface touch the work, the 
teniienoy to cut and continue the contact is secured. 




is mixed with the sand. After slaking, the lime is placed 
in the mortar mill and the sand added, the mixture 
being ground for about ten or twelve minutes; the 
cement Is then quickly added, and the whole ground 
together for a furt^ier period of a minute. The resultant 
mortar has to be used immediately. If it is desired 
to use hydraulic lime instead ol cement in this process, 
it should be mechanically reduced to fine powder before 
being added to the mixture In the mill. 

Graining Grounds.— Buff-- The ground usually made 
for oak graining is bufl, which Is made with 7 lb. white- 
lead, i lb. of yellow ochre ground in pil, J lb. o* driers, 
mixed with linseed oil 2 paarts and turpentine 1 part, 
and strained when thin enough for use. Knotted oak 
ground requires generally double the quantity of yellow 
ochre in oil to the same quantity. of white-lead, with 
about J lb. ot Venetian red mixed' with it. Eor very 
dark knotted oak or walnut graining ground, mix 3 lb. 
of white-lead, IJ lb. ot yellow ochre, i lb. ol burnt 
umber, and i lb. Venetl'an red In odl. As in other 
grounds, add J lb. driers, well mix and strain. Use 
2 parts linseed oil and 1 part turpentine for mixing. 
Mahogany.— Take 3 lb. of Venetian red In oil, i lb. of 
orange chrome. Grind up the chrome with a palette 
knife on a palette board put. in the Venetian red, 
which is a thick paste,, and then,. after -vvell mixing and 
grinding up the chrome, put that in. Then pour in 
about 1 gill of gold size or terebine driers, mixed with 
bailed oil 2 parts, turpentine 1 part, and put through 
a strainer. BosewooS.- Chinese red, 2 lb., or vermllion- 
ette, 2 lb.; orange chrome, i lb.; mUr with gold size 
and boiled oil and turpentine; boiled oil 3 parts, tur- 
pentine 1 part, and strain through a strainer. This 
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The angle, which may be called the clearance angle, or 
the back angle, should only be enough to secure this 
condition of contact. (2) The angle of the cutter itself. 
The more acute- this angle title better, it only the 
material will stand the strain and face ttoe work without 
losing its edge. (3) The front or remaining angle may be 
found by subtracting both (1) and (2) from 180°, if desil- 
ing with plane surfaces, and is available for the passing 
away of the waste material; in the case ot the plane, 
however, this is limited In order to provide means to 
prevent the shaving being torn up In advance of the 
cutting action.- This provision is made by the front 
portion ol the plane, and to be etacaclons must be in 
contact with the Vork and as near the edge of cutter 
as possible to allow waste to escape. A few experiments 
with a knife will show that foir soft materials a slight 
angle is best. This involves a thin knife, and its side 
aimost in contact with the material to be cut; but as 
harder things are tried, the stiffness ot the cutter, and 
the consequent angle, must be increased, not because it 
is merely desirable, but because it Is absolutely neces- 
sary to have a stronger eutter. Every increase In angle 
tends to convert the cutter into a scraper. Experience 
teaches that the more upright pitch is better for harder 
woods. 

Collapsible Table. — Figs. 1 and 2 are elevations of 
a collapsible table, the height^ breadth, and length of 
which are all dimensioned, and al^o the sizes of the 
several parts. The following are the leading points in 
the making : The top piay be 1 in. thlok, and, to make 
a strong job, should be farmed of two or three boards, 
which should be ploughed, tongued, and glued together, 
two ledges A and B (Figs. 1, 2, and A) being flxed under- 
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neath by l|-ln. screws. The pairs of legs ot the trestles 
are connected by horizontal rails and braces, which are 
secured by sotews and glue, so that the inner pair of 
legs shaU fold into the same plane as the outer legs. 
The rail E (Fig. 4) and the brace a must not be let in, 
■whereas the rail H and brace F can be let by their thick- 
ness Into the legs. These are connected by bolts with 
nuts and washers. The outer pair of legs are secured 
to the ledge a by a pair of back-flap hinges o (Figs. 1 
and 2). It should be noticed that a little opening must 
be left at the upper end of these legs so that raising the 
end of the tabic at b releases the top of the leg D (Fig. 1), 
and thus allows the legs to collapse and the whole table 
to fold together as shown at Fig. 3. 

Marbling Grounds.— Sientia Jlfarbie.— White ground. 
White-lead, driers— 2 parts linseed oil and 1 part tur- 
pentinei Use thin and strain well. Rouge Royal. — Grey 
ground. White-lead, 4 lb. ; blue-blaok, J oz., well rubbed 
up on palette in oil; ultramarine blue, about a salt- 
spoonful, rubbed up on palette. Strain well and use 
thin. Egyptian Green {yerte antique). — ^Black and gold, 
and onyx marbles. Black ground. Vegetable black, 
J lb.; driers, 4 lb. Mix well with boiled oil, 2 parts; 
turpentine, 1 part. IrisJi Green jlforbie.— White-lead, 
2 lb.; emerald green, 1 oz. : driers, J lb.; linseed oil. 



stuff," and causes the coat to set quicker and harder; 
but It cannot be used for external work, owing to its 
solubility and rapid destruction when exposed to the 
weather. There are three qualities of plaster-of-Paris 
in the market—" superfine " and " fine," sold in casks 
of 2 cwt. ; and " coarse," sold In sacks or bags from 
7 lb. upwards. Weight per strike bushel = 64 lb., 
weight per cubic foot = 50 lb. The gypsoim occurs as 
selenite In the London clay at Lewlsham and elsewhere, 
and particularly near Paris, In transparent white crys- 
tals 4 In. or 5 In. long, 2 in. or 3 In. broad, and 1 in. to 
2 in. thick, in irregular masses which break up into 
cubical pieces. When the gypsum is a translucent or 
nearly opaque white, it is known as alabaster, and Is 
used chiefly for statuettes and ornam^ents. When 
coloured In mixed yellow and brownish' shades, it is 
familiar as Derbyshire spar, used also for vases and 
ornaments. Plaster-ot-Paris forms the basis of Keene's 
cement, which is plaster-of -Paris and alum; , Parian 
cement, which Is plaster-of-Paris and borax; Soagliola 
and Marezzo marble. It is the essential element in 
selenitic mortar, or Scott's cement, where the addition 
of 5 or 6 per cent, of plaster-of-Paris to a feebly hydraulic 
lime checks the slaking and expedites the setting, per- 
mitting also a larger quantity of sand fo be used without 
weakening the mortar. 
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2 parts; turpentine, 1 part. Eub up the emerald green 
on palette ; well mix and strain ; use thin. At. Arm s 
Marble and Grey Granite.- White-load, 2 lb. ; blue-black, 
loz. rubbed up on palette; also ultramarine blue, 1 oz., 
similarly rubbed ; linseed oil and turpentine in equal 
parts, driers, J lb. To be well strained and used thin. 
The ground for grey granite Is the same as that for 
St. Ann's marble. Red Grffinite.— White-lead, 2 lb.; Vene- 
tian red in oU, 2 oz.; light vermilionette, 1 oz.; to be 
well rubbed up and mixed with linseed (dl and tur- 
pentine, equal parts; i lb. of driers. To be strained and 
used thin. Lizard ilforSie.— Middle purple brown 2 lb.; 
burnt umber, i lb. ; driers, i lb. Mix with boiled oil 2 
parts; turpentine. 1 part. To be strained and used thin. 
White Marble and Florentine Grounds are prepared m the 
same way as that immediately preceding, but are not 
quite so grey. Lapie-lazuli.—Uul) well on a palette; blue- 
black, i lb.; ultramarine blue, 2 oz. Mix with boiled 
oil, 2 parts; turpentine, 1 part. Brocatello.— White 
tinted with yellow ochre in oil, mixed with linseed oil 
and turpentine In equal parts. 

PlOBter-of-Faris audits Uses.— Plaster-of-Paris is 
obtained by grinding gypsum (a soft stone of crystalline 
texture consisting of hydrated sulphate of lime), ana 
then calcining It in Iron vessels until nearly all the 
water of combination is driven oft. It is then in the 
form of a fine powder like wheat flour in appearance, but 
heavier. It Is used alone or as an addition to other 
materials. When mixed with water, it sets very rapidly, 
and attains Its lull strength In an hour or two. It ex- 
pands in setting, and Is used chiefly for cheap statuary 
for internal decoration, cornices, centrepieces, and other 
celling ornaments, console brackets, etc., being made 
Into a paste, and forced into gutta-percha moulds. It 
Is also used for filling up holes in walls and ceilings, 
or other defects, and sometimes In pattem-maklng for 
foundry purposes. When mixed with lime lor plaster- 
ing in the proportion of 1 to 4 or 5, It forms " gauged 



Essential Condition in Modem Range Fixing.- The 

essential feature in fixing any modern range, portable 
or brlok-set, is to make the work sound everywhere, so 
that all the air that enters the chimney comes first 
through the fire. This ensures, In the first place, that 
the draught in the chimney, is wholly composed of 
heated air and gases, and this provision secures the 
greatest possible degree of etELcienoy. Anything tend- 
ing to cool a chimney— as the passage of cold air Into 
it, for instance— prejudices efBciency In proportion to 
the cooling Influence that It exercises. In the second 
place, the passage through the fire of the whole of the 
air that finds its way Into the chimney not only enables 
the fire to burn its brightest, but forces the flames round 
the ovens In a most eflectlve style. The fire burns 
clearer, less soot is formed, and the primary object ot 
the range— cooking— Is performed with ease; yet by a 
simple movement of the damper, or dampers. It can be 
checked and controlled instantly and perfectly. In a 
word, in fitting any and every kind of close-fire range, 
the main and essential condition Is that tbe whole of the 
air seeking egress by the chimney should be compelled 
to pass firi!t through the fire. The degree in which this 
object Is attained will be the measure of success or of 
failure In the simple operation of fixing portable stoves 
or ranges. 

Allowance for Expansion and Contraction of Iron 
Boof. — Such allowance Is not usual In' a roof ot 50 ft. 
span; It must be remembered that the extreme range of 
movement between summer and winter temperatures la 
about r'lr in. In 100 ft. In the case of a straight rigid struc- 
ture like a girder, the ends of which had bfeen securely 
fixed during one extreme of the temperature, the girder 
would, during the opposite extreme of temperature, 
undergo a stress of about 5 tons per square inch In ifflie 
endeavour to overcome the resistance ; but a roof truss 
can, on a rise ot temperature, rise In the centre, and so 
relieve Itself. 
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Remagnetlslng Compass Needle. — A well-known 
manner of remagnetlslng a compass needle Is by hold- 
ing oue-liaH ot tlie needle, say the south half, flat on 
a hard smooth surface of wood, ^and drawing oyer It 
with gentle pressure the north pole of, a magnet from 
the centre to the end of the needle, say a dozen times 
or more, according to the strength erf the magnet and 
the size of the needle. In order to avoid destroying the 
magnetising effect produced in the needle by the contact 
of the magnet, the latter must be moved away In a 
direct line, say 12 in. from the needle, and returned to 
the centre by making it describe a circle of at least as 
great a diameter. By so doing, the magnetic field of the 
magnet during the return to the centre of the needle 
will not disturb the molecular arrangement sought to 
be produced in the needle. The needle Is now turned 
end for end, and the north half is treiated In the same 
manner vritJi the south pole of the miagnet. After balanc- 
ing by sliding Into position the little coll of fine vriro 
on the south end ot the needle, the latter is ready for 
use. 

Determining Thickness of Walls.— £^g. 1 gives a 
simple method of determining the thickness of walls. 
To the diagonal D b of the surface of the wall add D c, a 
distance equal to one-twelfth the height of the wall. 
From c drop a perpendicular to the ground line, and 
this will give the thickness' of the wall. This Is. the rule 
for dwelUng-houses. For a warehoiise vfall take one- 




with hog-hair overgtadner. When dry, ■ vamlsh with 
2 parts varnish and 1 part turpentine to bind the colour. 
Mix 1 oz. Vandyke brown and J oz. of .dry drop-black, 
with water, to overgrain, and vamlsh, when overgralned, 
with copal or carriage varnish. Sirdseye Maple. — Van- 
dyke browji in water, 2 oz. ; drop-black, 1 oz., dry. Rub 
up in water on palette board, and thin out with 2 parts 
water, 1 part ale. Mahogany.— Vaniyke brown, i lb.; 
damp lake. 2 oz. Bub up well together in water, and 
thin out with half beer and half water. Satinwood.— 
Vandyke brown, 1 oz. ; raw sienna, 2 oz. Mix well to- 
gether in water, and thin out with ale, 1 part; water, 
2 parts. 

Detecting Impurities in Coal Gas.— The chief Im- 
purities in crude coal gas, for which qualitative tests 
are required, are ammonia (NH2), sulphuretted hydro- 
gen (SH2), and carbon dioxide, commonly known as 
carbonic acid (CO2), and their detection is effected as 
follows: The presence of ammonia is shown by Its 
action on a moistened turmeric paper or a reddened lit 
mus paper. Turmeric papers are prepared by soaking 
strips of filter or blotting-paper in an alcoholic solution 
of turmeric, made by digesting powdered turmeric root 
in the liquid. They are allowed to dry, are cut into 
strips, and are then ready for use but inust be kept 
' in a dark place. Turmeric papers thus prepared are of 
a full yellow colour, which changes in the presence of 
ammonia to a, brownish tint, and sometimes to a deep 
crimson colour, according to the quantity of ammonia 
present. They should be moistened before use. A more 
sensitive test for ammonia is that ot the reddened litmus 
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eighth Instead of one-twelfth as the fraction of the 
height to be added to the diagonaj. This diagram is 
based upon the examinatiooi of 250 churches in Italy, 
Switzerland, and Germany ; it ,gives a method of setting 
out the thickness of a, wall of an ordinary church or 
building of one storey, without reference to books at all. 
The rules which have governed the thickness of walls 
under the Metropolitan Building Act are expressed in 
the following formula: — 

^ "IT D 
where T = thickness to be found 
H = height in feet 
' L = length in feet 
, N = the constant 

D = diagonal of the face of the wall. 
The constant N = 22 for divelling-hoaises, 20 for ware- 
houses, and 1,8 for public buildings. The rule given in 
Fig. 1 is slightly modified in the case of a church with, 
aisles. Fig. 2 shows how the thickness t ot the- wall is 
calcul.ated In such a case. Produce the diagonal d b 
to' 0, making B c = one-twenty -fourth of the height of the 
nave E A, adding to the quantity of walling above the 
roof of the side aisle B E. / 

Graining Colours.— iiffftt or Middle Oak for Buff 
Ground.— Ta.ke J lb. of raw umber In oil, i lb. of Oxford 
ochre in oU, J lb. of putty well rubbed up on palette, 
i lb. of driers. Well mix with half linseed oil and half 
turpentine— about 1 pt. would be required. Strain well. 
It should be rubbed In very ^sparingly on the work. 
Dark Oak and Knotted Oo*.- Mix i lb. of burnt umber 
with i gill gold size, or 4 gill terebine. Thin it with 
3 parts aS. boiled oil andl part turpentine. Strain well. 
Walnut.— "RMTai sienna, 1 oz. In water; Vandyke brown, 
2 oz. Bub both together on palette, then mottle in for 
underneath groundwork. Next mix 1 oz. of Vandyke 
brown aaid i oz. of drop-black. dry, together with water 
on palette, and thin out with porter 'or ale, and figure 



paper (glazed), which turns blue in the presence of the 
impurity. Sulphuretted hydrogen Is detected by caus- 
ing a current o;f gas to play upon a pi^ce of writing-paper 
previously dipped in a solution of acetate of lead or 
nitrate of silver. The presence of sulphuretted hydrogen ' 
is ^own by the paper changing to a brownish black 
colour, due to the formation of lead or silver sulphide, 
according to the reagent employed. Carbonic acid Is 
detected by causing a current of gas to bubble into 
lime of baryta water, a white precipitate of caloiuta 
or barium carbonate being formed if COa is present in 
the gas. Lime water is the solution most commonly 
employed, and is prepared for use by placing about 
4 oz. of caustic lime in a quart bottle, filling up with 
distilled water, so as to dissolve the lime, and shaking 
the bottle occasionally, so as to assist the operation. 
When the water has taken up as much o( the lime as 
it is capable of dissolving, the excess of lime is allowed 
to settle, and the clear liquid i« transferred to another' 
bottle, which must always be kept tightly corked, so as 
to -prevent the access of CO2 from the atmosphere. In 
order to make a test, about 1 oz. of the lime water is 
placed in a test tube- or small bottle, and the gas bub- 
bled slowly through It by means of a glass tube having 
a very fine opening, this latter tube being conneot.ed to 
the gas supply by a piece ,of indlarubber tubing. In 
practice, if a precipitate does not form within the space 
of three minutes, it is assumed that the gas is free from 
OO2. It sulphuretted hydrogea is also present in the 
gas being tested. It will be.neo69saxy to interpose a small 
oxide purifier, so as to prevent any sulphuretted hy- 
drogen entering the Ume water, since the presence of 
the latter gas would vitiate the test. 

Adding Chapes to Harness Head Collar Squares.— 

To put chapes on. bead collar squares, open the parts 
where the chapes are to be, and run -mem between the 
leathers, first thinning the ends a little, and making 
a strong cross stitch near the ends. 
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Uanufaotnre of Pmsaian Blue.— There are several 
methods. of manuiacturlng Prussian blue, tlie loUowlng 
being a oom'raon one: A solution ol copperas (terroois 
sulphate, FeSO ) Is mad« with cold water In a tub ; In 
another tub Is prepared a solution ol yeUow prusslate 
(potassium ferrocyanld'e, K4Fe{CN)fi), the two solutions 
are then run into tte "preoipltatlng tub, when a bluish- 
white precipitate ol potassium lerrous lerrocyanlde 
(K4l'e4(CN)i22 Immediately separates. The clear liquid 
Is drained on, and the precipitate washed as rapidly as 
possible with several changes of water. The precipitate 
Is afterwards treated with a solution of bleaching pow- 
der (calcium hypochlorite CaOCla) and hydroohlorlo 
acid (HCn), whereby it Is oxidised to ferric ferrocyanlde, 
or Prussian blue (Pe7(CN)]g). After again washing the 
precipitate with several <!hanges of water. It Is filter 
pressed, and dried in the dark at a temperature oif about 
130° F. 

Principal Defects in Timlier.— H^rt shakes are 
cracks starting from the centre and going towards the 
bark. "If they twist in the length they are very objec- 
tionable, as they cannot be cut out. They are called 
star shakes when several are grouped at the centre. 
Twisted fibres, from the prevalent winds turning all 
the branches In one direction, although they start from 
different points in the circumference of tlie tree. Oak 
witii twisted fibres will not retain its shape when 
squared, hut Is very suitable for splitting up into plugs 
for bricklayers' and masons' use. C^p shakes are separa- 
tions between the annual rings. Thunder shakes are 
irregular fractures across the grain, occurring chiefly 
in Honduras mahogany. Bind galls are swellings caused 
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Setting Washing Copper. 

by a growth over a wound, generally where a branch 
has been lopped off. Loose, lafge, or dead knots are 
defects of growth. Dantzlo timber has the largest knots 
spruce the hardest. Wanes are rounded angles produced 
by endeavouring to square a log to a larger size than 
the tree will hold throughout; such timber is called 
waney. Other defects arise through careless or impro- 
per seasoning— as twisting, warping, winding, wind- 
cracks and shakes. Doatiness is a defect produced by 
imperfect seasoning or by exposure for a long period to 
a stagnant atmosphere. It appears as spots or a 
speckled stain on the timber, particularly beech, birch, 
and American oak, and is a symptom of incipient 
decay. This is probably the same as the general 
foxiness produced on the surface of American white 
piiie used by pattern-makers and for panelling. Dry 
rot is promoted by insufficient seasoning, or use in a 
moist, warm, confined atmosphere; want of ventilation 
Is the most frequent cause. Unless timber is creosoted, 
sapwood at the edges of the planks or comers of the 
logs is a very serious defect, as this part will decay 
soonest. 

Setting Wasbing Copper.— inie sizes here specified 
are for a pan of 60-gal. capacity. As, however, the same 
method of construction applies, whatever slz^ may be 
used, the measurements only need varying according to 
the job in hand. The average clear diameter at top of 
galvanised pans of various capacities is as follows: — 
Contents In gallons: 6 8 10 12 18 20 25 30 40 50 
Diameter In Inches: 15 17 18 19 22 23 24i 26J 29 304 
An apparatus of 60-gal. capacity will require a pan 
about 32-in. diameter. The casing here specified may be 
taken as the minimum amount It is advisable to pro- 
vide, and, therefore, if the copper is to be .an Isolated 
structure, another 4i in. may be added to its skin, 
which will materially assist in conserving heat. In 
square form it is .handiest and also easiest to build; 
but, should it stand In a corner, it may be advisable to 



oant or round the front. The necessary metal-work re- 
quired In addition to lihe pan consists of furnace door 
and frame, furnace grating, soot-box, and damper. Site 
having been selected and foundation of some sort pro- 
vided, lay the pan down bottom upwards in the position 
it Is to occupy. Mark its position, allow 3* in. beyond 
its circumference for flue, and 9 in. beyond the pan for 
the outside of brickwork. Set out the ashpit according 
to the length of the furnace grating, allowing for the 
furnace door being set back 3 In. or 4 In. from the face 
of the brickwork. Build up solid for three courses, 
forming the ashpit as the brloldaying proceeds. The 
mortar should be good, and, preferably, gauged with 
Portland cemenit. Bed the furnace grating, and place 
the door and frame in position; then form the bottom 
and 'sides of the furnace with flrehrloks. Bed the pan 
immediately on the furnace, and continue the brick- 
work until within one course of the top of the pan, 
forming the flues as shown in Figs. 2 and 3, and building 
in the soot-box in front (see Fig. 1). Eelerence to Fig. 2 
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will give, by means of the arrows, the direction of the 
air-current or draught, and, consequently, when in use, 
the heat through and around the apparatus. It will be 
observed that on one side of the furnace at the back 
(according to " hand "—in this case the right-hand side) 
the flue is obstructed by a baffle of brickwork built close 
up to the pan in order to prevent the heat generated 
in the furnace from passing direct through the escape- 
flue into the chimney. The heat therefore has to com- 
plete the entire circuit of the pan before passing away. 
For a similar reason the space above the front of tlie 
furnace between the pan and brlok-oasing must also 
be closed by brickwork or stone, the top surface of 
which will form the bottom of the flues, and on a level 
with which the soot-box is to be fixed. With the last 
course of bricks cover over the flue, and finish off the 
top with cement .and sand, dished towards the pah, and 
floated to a smooth surface. In some parts ot the coun- 
try it Js customary to finish off the top with a slate or 
stone slab, but the former method is me cheaper, and, 
if nicely done, makes a good job. The position of the 
existiilg chimney (if Intendedvto be utilised for turning 
the copper flue Into) will determine the " hand " to 
which the copper has to be built, and consequently the 
position of baffle and outlet-flue. Only this latter now 
re;nains to be built, in which the damper lor regulating 
the draught through the furnace is to be fixed, when 
a lid of wood. In the construction ol which no iron 'screws 
or nails must be used, will complete fflle job. 
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Fainting Ironwork.— When rusted iron is coated 
with oil paint, it for a time appears as if the rusting 
process had ceased; but this Is by no means the case. 
Chemical action is set up, forming a monoxide of iron, 
which has a greater afftnity for oleic acid than any 
other known compound. This unites with the oU-aoid 
In the paint, and thus forms a conductor that enables 
damp to enter. The corrosion is oarrted on underneath 
the paint, which eventually peels off, yfhen tttie surface 
underneath is found to be much further rusted than' 
when first the paint was applied. • What is wanted for 
the protection of iron is an elastic paint which •will not 
■convey damp or give up oxygen to the Iron. The pig- 
ments which not only possess these qualities, but a/re 
also really decorative, are fewer for iron than for any 
other surface. The pigments usually employed for the 

' painting of Ironwork, stated In the order of their rela- 
tive permanence, are: Eed-lead, litharge, vermilion, 
and the oxides of iron. Other colours, sometimes used 
alone, sometimes mixed, are white-lead and zinc-white, 
together with other pigments. The elasticity of these 

■ paints depends upon the vehicle with which they are 
mixed. Their eiiduranoe depehds partly upon their 
natural constitution, and partly upon interaction with 
similar substances. The first-mentioned , of these pig- 
ments, red-lead, affords by far the bert priming for 
ironwork. When mixed with the requisite quantity of 
good oil, it chemically hardens, forming a lead soap 
Insoluble in water. Eed-lead, mixed witai two-year-old 
cold-pressed linseed oil, applied directly it has been 
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Setting Close-fire Kitchener. 

mixed with the oil, before saponification sets in (which 
process rapidly takes place when the oil and lead are 
mixed together), will preserve iron from rast for many 
years. It clings to the iron so firmly that when the iron 
requires Tepainting there is no need to scrape off the 
old coating. It does not scale, blister, or powder, will 
make a iirst-class aquatic cement when mixed with 
glycerine, and is an excellent paint for railings, bridges, 
or glass houses. When red-lead is used as a finishing . 
colour as well as a priming, a range of tones may be 
obtained by the addition of the various oxides of iron., 
A good tone of chocolate may be made with the help of 
oxide of manganese. Litharge stands next for its power 
of endurance, and behaves in much the same way as 
red-lead. Neither red-lead nor litharge requires driers. 
Another cheap pigment for application in painting iron- 
work exists in Turkey umber, which, however, has its 
drawbacks. When mixed with linseed oil lit requires 
driers. If used with boiled linseed oil it gets too hard, 
cracking and peeling off. To counteract this tendency, 
and to give elasticity, a little raw linseed oil should 
always be added. In the proportion of one-third raw 
to two-thirds boiled oil. 

Setting Close-fire Kitcheners.— In fixing a simple 
pattern of kitchener, with one oven and a side boiler, 
as shown in elevation in ffig. 1, stand the oven and 
boiler parts in position, and by' means of the fire-bar 
frame, temporarily connect the oven and boiler fronts 
together. Stretch a straightedge from one jamb to the 
other, and make the front of the range fit the straight- 
edge. If the top plates are not In position, put them 
right and fit the small plate A. Try in the screws to 
see if they work; then if the top plates are level, as 
tested by the straightedge, the brickwork can be pro- 



ceeded with. In the first place, measure the distance 
from the floor to the under side of the oven. If it Is' 
no more than 6 in., bed ^a course of bricks flat over the 
entire space to be covered by the oven, tixus leaving a 
space of ' 3 In. for the flue. If the dfstajice is more 
than 6 in., the brickwork must be raised in proportion, 
so as to keep a 3-in. flue. Should the brickwork rise 
above the soot-door. It must be bevelled down, so that 
the soot can be easily raked out. In Fig. 2, which Is a 
plan of the bottom, at the level of the flues, x is an lion 
baflle plate >fixed to the bottom of the oven in order to 
prevent the flame ascending the back flue before spread- 
ing round the bottom of the oven. Should there be no 
baffle-plate, an alternative plan Is to set a thin brick, 
or to get some small paving tiles, 6 in. by 6 in. by 1 in., 
and stand them on edge In the position shown by the 
dotted lines at v, bringing them to within 7 in. of the 
front and in the centre of the soot-door, so that the brush 
and the rake can work on each side. Set the tiles first 
and build the bricks round them, then the tiles will not 
get knocked away when the flues are being cleared. 
Build the " stops " as 'shown at a, so as to expose as 
much as possible the backs of oven and boiler. Build up 
as shown at. E and c, and place the ashpan in position 




to set iihe bricks to. It will be noticed- that the work 
Is wider at d than at e. By that arrangement a bearing 
is provided for Uie boiler (see Pig. 4). This plan is not 
always possible, as in some oases it would leave no room 
for the flue of the bailer. The generaJ custom is to build 
brick on edge all round the ashpan. Should there be a 
draw-fret as shown, care must be taken to fit it in 
position, and to leave space for the Tjars to go in. Lay 
the bottom grate in position, and ajso the false bottom, 
should there be one. Fit in the two fire-tiles, o (Fig. 3), 
bevel the bottom of /the b?.ok tile p, so that it will fit 
agiainst the false bottom and slant back to the ends of the 
side tiles. Build up the brickwork to the level of the 
top of the oven. In most modern rajiges there is an 
Iron guard or fence across the back of the oven and 
boilei; at B. In that case It is only necessary to make 
the top-plate bed solid on to It; but should laie guard 
or fence be omitted, firebricks must be bedded across, 
the firebricks being placed as shown at s, and the fire 
fine formed. In the ease of an open fire arrangement, 
bring up the firebricks to the top of the opening. Make 
sure that the corners M are perfectly airtight. This 
quality is best ensured by spreading some mortar up 
the edges of the jambs before standing the parts in 
position, and then with a double lath, or long chisel, 
pressing the mortar back against the front. The work 
being level with the top of 1^6 range, bed some red-lead 
around the collar of the boiler, and some mortar on the 
bricks at e, and screw on the top plates. Spread some 
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mortar thinly over the brickwork at the back, stand the 
back coverings temporajrtly In position, and mark the 
width and level of the dampers. Then take down the 
covings, and with a straightedge mark down from the 
width of dampers to the width ot the flues at the top 
of the range. The brickwork can then be carried up 
to the first dotted line (Fig. 5), which Is the level of the 
dampers, when mortar must be bedded up the front 
of the brickwork, and the covings placed In position. 
Bed on the damper frames, and carry up the brickwork 
»s shown. When, as Is often the case, the brickwork has 
to be brought over as shown at L, a nail must be occa- 
sionally driven Into the joints of old work to prevent the 
new work from pitching over. Mx the ooverlng-ln 
plates in position level with the top of the covings. 
Place the register, as shown in Pig. 6, as near as possi- 
ble over centre, ol flre. Bed a course of bricks round 
the top ol the covering-in plates or slates, and leave all 
sound. Th^ flame travels in the direction shown by the 
arrows, over the top, down the sides, round the baffle, 
under tlie bottom, and up the back. The principle Is 



\mtll it will slip over the shaft. When It cools it Is in 
a state- of tension, and the shaft inside is compressed, 
the amount of tension or compression depending upon 
the difference In the diameters of the two pieces. Great 
force is required to pull thfe sleeve oft the shaft. 
Though apparently both ^leeve and shaft were brought 
to a smooth finish where they were to fit together, on 
careful examination with a microscope numerous Irre- 
gularities would be found on those surfaces that, are 
to come together. The irregularities are mostly ajinular 
groovlngs formed by the lathe tools and files. When the 
sleeve is ^runk on, in cooling the little projections on 
one piece sink Into the depressions in the other, and 
thus the sleeve is firmly locked on the shaft. 

Coating Steel Plates with Tin.— In the early days 
of tlnplate making, the plate (it was of iron then) was 
merely dipped in a bath of tin and allowed TO take up 
just as much metal as It would. Now, however, the 
manufacturer must know within 2 oz. how much tin is 
used per cwt, of plates. The amo'unt of tin varies up 
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much the same whether there are two ovens or one. 
When the boilers are at' the back there is generally a 
hot-water supply to baths, etc. In the arch-flue boiler 
the fire goes under the bottom and up the back. In those 
without an arch the fire generally goes over the top ; but 
some are set on firebricks to make a flue underneath. 

Rare Atmospberic Gases.— The known five rare gases 
in the atmosphere are estimated to have the following 
relative proportions: 0-937 part ol argon per 100, 1 or 
2 parts of neon per 100,000, 1 or 2 parts ol helium per 
1,000,000, about 1 part of krypton per 1,000,000, and about 
1 part of xenon in 20,000,000. The function pf these 
inert gases in the atmosphere is unknown. Oxygen is 
the life-sustalner lor everything on the earth; nitrogen 
restrains the activity of oxygen within proper bounds ; 
carbon dioxide, ammonia, nitric and nitrous acid are 
necessary for the growth of plants; vapour of water 
plays a great part in deciding the weather, and even 
ozone contributes its share of usefulness in freeing the 
atmosphere from the deleterious matters ; but argon and 
Its companions in air apparently are of no benefit to 
the living world. 

Forced and Shrink Fits in Machinery.— Once it 

was the custom to taper the holes and shafts in forced 
fits, but it is now conceded to be much better to have 
them oerfeetly cylindrical throughout. For shrinking 
a sleeve or ring of metal on to a shaft or tube, the hole 
Is bored a trifle smaller than the diameter of the shaft 
to go in It. A in. per It. of diameter of shaft being a 
common practice. The sleeve is expanded by heating 



to about 10 lb. per cwt. of plates. The tinning set con- 
sists in its simplest form of a tin pot or iron bath filled 
with molten tin, and a grease pot filled with palm oil 
and containing a tinning machine. This machine Is an 
arrangement of steel rolls about 4 In. in diameter, re- 
volving in an iron frame, and its function is to squeeze 
from ttie plate all superfluous tin. The speed at which 
the rollers revolve can be varied within certain limits, 
and the pressure exerted between the rolls Is capable 
of adjustment by means of springs and screws, so that 
the amount ol tin left on the plate can be regulated 
with considerable accuracy. The steel sheet is dipped 
into the molten tin, through a flux of chloride of zinc, 
and from the bath of tin it passes up through the rolls 
of the tinning machine which is working in the grease 
pot. There it passes to a rack, where the tin sets for 
a- moment; traces of oil are removed by rubbing with 
fine bran, and when the plate Is dusted it is ready for 
the assorting room, where the plates are sorted into 
waste and waste-waste and perfect plates. 

magnolia Metal for Bearings. — Magnolia anti- 
friction metal is an excellent lining metal for bearings, 
and has a melting point of 450° F. The thickness of the 
lining varies from J in. to 1 in., according to the length 
and diameter. 

Blacklead for Insulating Armature Stampings.— 

Blacklead is a sujaciently bad conductor. It is cheap, 
easily applied, and gives 4 per cent. Increase in the 
quantity of iron that can be packed in any volume com- 
pared with paper Insulation. 
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Bedroom Cabinet.— The small bedroom cabinet Illus- 
trated by Fig. 1 has spaces lor books and articles 
. of a, miscellaneous cbaractei. It Is only 3 ft. 6} in. 
high, 2 ft. 74 in. wide, and projecting only 1 ft. 4 In., 
and a light, wood should be used, to be merely 
polished or Tarnished. The- principal- pieces— namely, 
the ends, top, bottom, and horizontal partitions— are of 
3-ln. wood planed down to about § In. T!he side pieces 
(Fig. 2) are 2 ft. 3 in. high by 1 ft. 3 in. wide. The 
mortises A are for the tenons of the upper horizontal 
partition, and mortised Bare for the lower partition, 
whilst openings at c and Dare cut for rough dovetail- 
ing with the top and bottom. All these are so arranged 
as to be hidden by appllga^ ornament. The dotted line 
E shows the line of the back board, the ends of which 
will also be hidden In the same manner. The top, 
bottom, and horizontal , partitions are 2 ft. 6 in. by 
1 ft. 3 In., their ends being cut to fit the openings in the 
sides. The tenons of the, partitions must be glued Into 



above. At the front and sldea tjhey overhang by i In., 
but the Idnd s.trip comes flush with the back board. 
These are also mitred at the corners. The stand is 
fastened to the, cabinet, and is 1 ft. 3 in. high. The 
legs (see Fig. 4) are ot 1-ln. wood, 3 in. wide, and are 
ooonected by two pairs of diagonal braces. These braces 
sae also of 1-ln. wood, but are 2i in. wide only by 
2 ft. 11 In^ Where they intersect in the centre they are 
of course halved and screwed together, and In the enda 
of each is a out, 3 In. by 1 in., to receive the leg, whloh 
is fixed with screws. The lower pair (Fig. 5) are orna- 
mentally shaped, and are fixed 3 In. above the floor line ; 
the upper pair, which are otherwise similar, are left 
plain, and come flush with the tops of the legs. These 
top^ are strongly screwed to the bottom of the cabinjet. 
The three drawers are roughly dovetailed together, 
anything unsightly on their fronts being hidden by the 
applique work, to allow spaoe lor which they should 
be made 1 ft. 2| In. deep only; they will then when 
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Fig 6 



their mortises, whilst the top and bottom will be fixed 
with screws. The three upright partitions are fixed 
with dowels above ,and are screwed below. The back 
board is of J-in. stuff, and measures 2 ft. '8 in. by 
2 ft. 3 in. ; It is simply screwed to the top, bottom, sides, 
and partitions. Fig. 3 shows the side when covered with 
the applique work. The pieces are, out from J-in. board, 
and will best be fixed with quite small round-headed 
screws arranged In an orderly manner. The long screws 
at the back and front should have their outer edges ■ 
neatly rounded off. A strip F of J-ln. board, | In. wide, 
runs over the appliqufi work, and Is screwed through it 
into the side pieces, with the bottoms of which it 
comes fiush. This and Its fellow ot the opposite side 
arfe met at the corners by a third similar strip, whloh 
runs along and is screwed to the front edge of the 
bottom. The corners are, oi course, mitred. Another 
strip o with Its fellows forms a cornice round the 
top of the cabinet. These top strips are four In number, 
and are i in. by li In. They lie on the cabinet top, and 
are screwed down to it, thereljy hiding the dovetailing 
of the sides, which would otherwise be seen from 



. finished come fiush with the sides, partitions, etc. 
Fig. 6 shows the design of the appllquS work on a, larger 
scale on, one ot the upper drawers, and 'Fig. , 7 is part 
of the front of the lower drawer. Such of the screws 
used In this cabinet as appear in sight, wltB the excep- 
tion of those which fasten down the top strips, should 
be round-headed, and should be placed regularly so as 
to be ornamental. 

Advantage of Lead-burning over Soldering.— The 

advantage of lead burning over soldering- is that 
only one metal Is used, aind corrosion by electrolysis, 
or vol-talo action does not take place as when another 
metal, such as tin In solder, is in contact in a. wet 
position. The only olroumstaiice In plumbers' work In 
Which burning must be Insisted upon are in chemical 
works or manufactories where chemical acids are used. 
The pipes, tanks, acid chambers, etc., have to be mad« 
ot lead, which should be as pure as possible, free from 
alloys of other metals (excepting when hardened by, 
antimony for special purposes, such as acid pumps), 
and joined together, without the aid of solders. 
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Cycle Trailer.— The basket o£ a cycle trailer should 
be built ol strong wicker, as shown In mere outline by 
Fig. 1. It Is optional whether the basket Is carried up 
the connecting tube or only to the top o* the body, 
although the lormer method adds greatly to the appear- 
ance of the oar. The frame and connecting tube Is made 
ot 1-ln. by No. 16 gauge steel tube, and the axle from 
J-ln. by No. 16 gauge steel tube. They should be packed 
tightly with fine casting sand, and heated to a dull red 
ocOiour lor bending. For the body, one side of Which 
Is shown In Fig. 2, the length , ol tube is 6 It. Mark the 
centre of the tube with a file, and bend It from this 
centre, as shown In Fig. 3. Then mark on each side with 
chalk at distances of 9 in., 1 ft., 1 ft. 10 In., and 2 ft. 1 in. 
from the centre. The bends will come between these 
marks. Bend a piece of wire to the requi red angle, and 
use it as a template for working the body tubes. The 
ends of the tube must be at equal distances from tlie 
centre mark, and so must the end of the axle (Fig. 4), 
when this is brazed to them by two i-ln. lugs or laps. 
With some hubs there are two discs, with right- and 
left-hand threads, ,•• In. In diameter, and these are 
brazed Into the ends of the axle. The hub spindles 



of 1-in. wood Is placed between the axle and the springs, 
A staple bolt goes round the axle at each side of the 
spring, and a plate having four holes to correspond 
with the ends of the bolts goes over the spring and is 
screwed down tight to the axle. . The top of the spring 
Is fastened to the middle of the basket seat by four 
bolts, with a plate at the top and bottom. The basket 
Is also fastened at intervals by staple bolts which go 
round tbe tube and through the basket with a small plate 
on the top. The wheels are built up with No. 15 gauge 
spokes, and are fitted with pneumatic tyres. This car 
will carry persons of average weight, but for a juvenile 
oar use No. 20 giuge tube, with No. 14 gauge steel for 
the springs, and 26-ln. wheels. 

Rendering In Cement.— This is the application of 
Portland oement to brickwork in one oi' more coats. 
It Is generally done to improve the appearance or to 
prevent damp, such as sea spray or rain, from reaching 
a wall. If the wall Is liable to damp, It should be as 
dry as possible before the cement is put on, or the 
cement will perlsih. If the wall absorbs moisture from 
the soil It is almost Impossible to get the cement to 




are screwed into the discs, the right-hand thread, in- 
serted In the right-hand end of the axle, standing at 
the back of the car. For the connecting tube shown 
brazed to the body in Fig. 2, the length is 3 ft. 4 In., 
and this tube Is usually 2 ft. 3 in. from the bottom of 
th^ body, but It should be higher or lower to suit the 
size of the frame. It is. joined to tbe body by a lap or 
1-ln. rlgbt-angle lug, all joints being pegged and brazed. 
The springs (see Fig. 2) •Axe bent as shown In Fig. 5. 
The ends of the bottom half fit Into the ends of the top 
half, and are fastened together by a A-ln. rivet. over 
washers. They are made from li-In. No. 10 gauge spring 
steel. A strip of the same steel is riveted at the top and 
bottom for strength, and this may be longer or shorter 
to suit the weight to be carried. The clip (Fig. 6) Is 
made In halves riveted together. The forging or casting 
Is I In. by i In. In section, and the ends of the clip are 
slotted as shown by dotted lines. The pin Is riveted 
at the bottom, so as to swing out of the way, and allow 
the clip to be opened. A J-ln. pin with a head Is 
threadM |-ln., and Is screwed Into the boss on the 
side of the clip. A coll spring goes over this pin be- 
tween the boss on the clip and box In which the head 
of the pin slides. The box fits tightly Into the end of 
the connecting tube, and Is secured by a J-ln. bolt. 
The Inside of the clip Is lined wfth leather, and goes 
round the seat pillar, which It fits loosely. The springs 
are fixed to the axle over the laps. The distance from 
centre to centre o£ the spring Is 1 ft. li In., and a block 



stand. For the first coat the mixture. should be 2 ol 
gravel to 1 of oement, and for the finishing coat 1 to 1 ; 
too much cementln the mixture- makes it technically 
too rich, and is likely to cause cracks. For mouldings 
and smoot.h faces, sharp sand should be substituted for 
the gravel. The first coat should have set quite hard 
by the second day; It may then be well wetted and the 
second coat put on. The last coat should not be touched 
with water, and If rain gets' to It before it is quite dry 
it Is liable to perish; on the other hand, fine cracks 
often arise through the under coat being too dry when 
the last Is put on. For rendering Inside parapet walls, 
cement and sand are used without gravel, the mixture 
being from 5 sand and 1 cement, to 3 sand and 1 cement. 

Lettering an Outside Iiamp,- Enamelled Iron letters 
are scarcely suitable for an outside lamp, but could 
be used if carefully fixed. Both enamelled and opal 
letters are liable to fall off with the hoat from the 
lamp. For a fixing solution, use white-lead mixed to a 
workable consistency with a little gold-size. A tliln 
layer of this Is applied to the backs of the letters, which 
are pressed firmly and evenly to the glass; any super- 
fluous oement squeezed out should be removed after 
about three days. The most satisfactory, also the most 
durable, method will be to have the name on the lamp 
sandblasted and painted tbe colour desired; this, if 
properly done, will last a considerable time and always, 
look attractive. 
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Varieties of Oak.-^Englls'h oak Is Ught brown or 
brownish yellow, olose-gralned, tough, more Irregul-ar 
In its growth than other varieties, and heavier. Tena- 
city, say, 6| tons per square inch; weight, 55 lb. per 
cubic tocft. Baltic oak, from Bantzlc or Eiga, is rather 
darker in colour, , close-grained, and compact ; weight, 
49 lb. per cubic loot. Eiga oak has more flower than 
Dantzic. American or Quebec oak is a reddish brown, 
with a coarser grain, not so-strong or durable as English 
oak, biit straighter in the grain. Tenacity, 4 tons per 
square inch ; weight, 53 lb. per cubic loot. African oak 
(so-called) is not an oak at all. Chestnut much resembles 
oak, but is softer, and the silver grain is not so appar- 
ent. Exposed |o the weather, ' oak changes from a light 
brown or reddish gr?y to an ashen grey, and becomes 
striated from the softer parts decaying before the 
harder. In presence of iron it is blackened by moisture 
owing to the formation of tamnate of iron, or ordinary 
black ink. 

Floral Letters for Decorative Purposes.— As an ex- 

lafliple of the making ot decorative floral letters, the ini- 
tials E and A will be treated. To make these letters, get 
some J-in. wire and some fine wire, such as is used with 
artificial flowers ; tissue paper, both plain and erimpled, 
in diflerent colours, say white, red, pink, yellow, and 
two or three shades of green, will also be needed. The 
tools necessary are a pair of wire-cutting pliers, a small 
flat file and a pair; of scissors. The wire framework for 
the letters may be hooue-made, and for this purpose a 
small solderlngTdron will be required. Before beginning 
to make the first letter E, first decide what size the 
letters are to be, say 3 It. by 1 ft. 6 in. for, street decora- 
tion. Take 6 ft. of the stout wire, and 18 in. from one end 
bend it at a right angle ; do the same at the other end 
(see Pig. 1). Now out a piece 3 ft. long, and solder it at 
A A (Fig. 2), the width of the space being 6 In. Out also 
two pieces 1 ft. 6 In., two pieces 1 it. long, and three 
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involved. The reflection of light and heat from the fused 
glass is extremely fatiguing to the sight and, In the 
long run, causes- a special disease. Besides, tiie stay in 
a superheated atmosphere tends to the formation o( tad 
drinking habits. Again, the blowing of the glass ' is 
accompanied with serious Inconveniences, especially 
for bottle makers. 'Phe rough turning is very fatiguing, 
the workman having to give the mass of glass, which is 
often quite heavy, a -rapid rotary fixation lasting for 
hours. Blowing by pipe Into the fused glass rapidly 
involves the burning of the tissues of the' throat and. 
cheeiks, and soon tends to rupture them. Such work 
frequently causes pulmonary phthisis; or at least often 
afleots the respiratory tracts. Not the least danger is 
the transmission at contagious diseases to the workmen 
by means of the pipe. 

-American Macadam.— This system of paving consists 
of a 4-in. course of 2-in. to 2i-in. stome laid on a founda- 
tion of concrete made with 1 part cement, 3 parts of 
rough sand, and 6 parts of small stones. On the top <rf 
the stone course Is spread a thin bituminous cement to 
larm a bond between the foundation course and the 
wearing course, the latter being of bitumen and 1-ln. 
to 2-in. stone, with smaller particles to fill the voids, 
this course being rolled to a finished thickness ot 2 in. 
The stone is heated -and mixed in a pug mill with a 
bituminous cement composed of gravel and asphalt or 
some other bituminous material, and the mixture is 
carried to the site in waggons, spread like asphalt, and 
rolled with a 15- to 20-ton roller. 

Weight Per Foot Run of Iioad Pipe Required by 
the Water Companies.— The weights vary in diflerent , 
towns. In London they are governed by "The Metro- 
polls, Water Act, 1871," which states : No lead pipe shall 
hereafter be laid or fixed in or about any premises lor 
the conveyance of, or in connection with, the water 
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pieces 6 in: long. The longest pieces form the upper and 
lower inside of the letter, the two 1-ft. pieces, placed 
6 in. apart -across the centre at E, form the centre bar, 
and the three 6-in. pieces close the ends c ol the bar. 
For the letter A, cut a piece ol wire 6 It. 9 in. long, find 
the centre, mark ofi 3 in. at each side of It. -and bend 
down each end from those marks to form Fig. 3. Cut 
another piece of wire 5 It. 5 in. long, find the centre ol 
this, mark off 14 in. from each side, and bend the two 
ends down as before to form' the inner sides of the 
letter A. Now out a piece 1 ft. 6 in. long, and another 
1 ft. 3i in. long. Place the longer of these across the 
letter 1 It. from the bottom, and the other piece 5 in. 
higher up, forming the centre of the letter. Now cut 
two pieces 6 in. long for the bottoms to complete, with a 
strengthener at the top, the letter A (Fig. 4). The two 
letters may be joined at the t-op and bottom, as shown 
by dotted lines in Figs. 2 and 4. For the flowers, take 
a sheet ol tissue paper ol a suitable colour, fold it 
lengthways until the last lold is about 4 In. wide, -and 
with a sharp knile separate the lolds. Take a strip ol 
this, roll it Irom one end, one hand pinching up the 
bottom part, then open out the top with the other hand, 
so as to ioj:m the shape ol Fig, 5. Cut the fine wire into 
lengths ol about 6 in. each, twist a piece Irom th-e centre 
two or three times round the small part ol the rose,, 
leaving the two ends out lor twisting round the wire 
letter. Fig. 6 shows the completed letters with flowers. 

Effects of Glassblowlng on Health.— Glassware 

manutaoture destroys health in more than one way. 
Despite the precautions that may be taken, the ex- 
tremely high temperature ol the furnaces (about 
2,192° F.) causes a considerable disengagement of heat, 
this being -assisted by the glass in a fused -state, which 
is at a temperature ol from 1,292' F. to 1,472° F. The 
rooms near the Inrnaces have a temperature varying 
from 104° F. to 122° F., -and whatever be the Ughtaiess ol 
their clothing, the workmen are in -a constant state ol 
perspiration, and many inconveniences and ailments are 



supply by the company (except when and as otherwise 
authoorised by these regulations or by the company), 
unless the same shall be ol equal thickness throughout, 
and ol -at least the weight following : — 

Internal Siatneter of Weight of Pipe in Pounds 

Pipe in Inches. ' per Lineal Yard, 

a in. 5 lb. 

i .. 6 „ 

I .. n „ 



1 



12 
16 



From this It Will' be seen that the weights per loot are : 
For i-in. pipe, 2 lb.; lor 3-ln. pipe, 3 lb.; for 1-ln. pipe, 
4 lb. ; for IJ-in. pipe, 5i lb. The weights of the other 
service pipes are not given in the regulation-si but are 
about -as IoUotivs : For 14-in. pipe, 7 lb. per loot ; lor 2-in. 
pipe, 10 lb. per loot; lor 2i-in. pipe, 14 lb. per foot. For 
overflow or warning pipes the weights are: Jin. pipe, 
1 lb. per loot; f-ln. pipe, 1§ lb. per loot; 1-in. pipe, 
2J lb. per loot. 

Case-hardenine Armour Plate.— Two plates are 
heated together, a layer of charcoal being between them 
whilst they are quite enveloped with bricks and sand. 
The whole is placed In a gas furnace or oven and kept 
at great heat lor filteen days, by the end ol which time 
the surfaces in contact with the charcoal have become 
earburetted sufficiently. Bending Is done directly alter 
case-hardening. 

Grease for Hemp Ropes.— To prepare grease for 
hemp ropes, melt tallow, running It -fcrough a sieve into 
another vessel, and then mix wll£ it, constantly stirring, 
one-filth part, by vteight, of hot linseed-oil v-amlsh. 
These Ingredients must be incorporated thoroughly; 
then add one-fllteenth part ol vaseline. The preparation 
Is applied whilst lukewarm by means ol a wooden 
spatula, and rubbed in with a clean woollen rag. 
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Colour Values of Painters' Pigments.— None of the 

pigments used by the painter are direct central colours 
suitable to be placed at regular intervals upon the 
chromatic circle. Vermilion is a yellow tone of red; 
Indian red is purple in tone; light red is inclined to 
yellow, and is neutral in character. The nearest direct 
yellow is pale chrome. Prussian blue is a greenish tone 
of blue, and is a good colour for mixing green; ultra- 
marine blue is a red blue, and makes, when mixed with 
yellow, a low t-oue ol green, on account of the red in the 
blue, which neutralises the green. Emerald green is 
a cold strong green; cobalt is nearer to green than 
ultramarine. The ochres, siennas, and browns are all 
tertiary tints, and do not come within the scope of the 
chromatic circle. In none of the pigments is there 
direct central colour, such as exists In the rays of light. 

Concrete Foundations for Roadways. — Un- 
doubtedly the best foundation for roadways is formed 
of concrete. It is expensive as compared with inferior 
systems but in road work the most expensive construc- 
tion is in many oases the cheapest when maintenance 
over a long period al years is taken into account. Most 
of the large cities and towns where the traffic is of a 
heavy character are making use of this class of founda- 
tion. ExperlmentaUy, concrete was used in this way 
many years ago. Mr. G. F. Deacon, at one time city 
engineer of Liverpool, was, however, one of the first to 
make use of it on an extensive scale, and has detailed 
very fully the methods he adopted. The following 
abridgment of his description will serve to illustrate 
the congtruotion oJ such a foundatldn. The ground on 
which the foundation has to be laid is well watered; 
upon It is scattered a layer of wet broken stone like 
coarse macadam. Upon this is spread a thin lay«r of 
Portland cement mortar, and broken stones on top of 
it. The whole mass Is then well beaten with beaters 




Beater for Concrete. 

something like large spades. They are Illustrated above, 
and are made of sheet iron about 12 in. square and 
i in. thick, with straight handles about 4 ft. 6 in. 
long. After this beating of the mass, another layer of 
mortar and another of stone axe followed by more 
beating, and so on until the required thickness is 
attained, when the surface is finished by rubbing with 
the beaters to the proper curvature of the roadway. The 
usual thickness oi this foundation is 6 in. Before laying 
the paving setts on this foundation, it should be left 
untouched for as long a period as olToumstanoes will 
allow— certainly not less than eight days, and preferably 
three or four weeks. The concrete as at present used In 
Liverpool is composed of broken stone 8 parts, gravel 
8 parts, and Portla-nd cement 1 part, all measured dry 
and separately. When mixed together the proportion 
becomes 1 of cement to 11 of broken stone and gravel 
mixed, as 3 parts of the gravel make their way into the 
Interstices of the broken stone. A foundation of the 
above description, besides being rigid and capable, of 
bearing the heaviest traffic, has the merit of presenting 
a smooth, even surface for the paviors to lay the setts 
on, and, being homogeneous, is not liable to give way 
in spots while remaining good elsewhere. Perhaps the 
only objection that has been raised against it, irrespec- 
tive of tlie question of cost, is that the strength of a 
concrete foundation when laid in a cambered or arched 
form will sometimes keep up the road even when ,the 
substratum of earth has fallen away from any cause, 
and that there is a probability of gas from the mains 
getting Into the cavity and blowing up the roadway and 
the traffic upon it. The chances of such a contingency 
are so very remote that the objection will in all prob- 
ability weigh very slightly against this method of 
forming foundations. In some oases. Instead of using 
cement concrete for the material for the foundation, the 
latter is made of what has been called bituminous con- 
crete, which is to all intents and purposes the same as 
tar macadam. Stones broken as for macadam are laid 
to almost the required thickness of the foundation, and 
are then grouted with a hot mixture of pitch and 
creosote oil. This sinks to the bottom, and eventually 
fills up all the interstices. Stone broken to a smaller 
gauge is laid on the top while the asphalt is still warm, 
and is well rolled in. A foundation formed in this way 



sets quite hard in a few hours, and is impervious to 
water, thus aftorcling an excellent protection to earths 
which are easily affected by moisture. Nearly all 
concrete foundations are 6 in. thick. At Belfast and 
Huddersfleld the thickness sometimes becomes 9 in., 
while at Ipswich a thickness of 3 in. only is used. The 
proportions of the Ingredients vary from 1 of cement 
to 4i of stone and gravel or sand, to 1 of cement to 7 of 
the other Ingredients. Blackburn, Belfast, Newcastle, 
and Preston still use the Telford or hand-packed founda- 
tion in some of the streets. Manchester and Saltord 
adopt a 12-ln. foundation of ballast or cinders and gravel. 

Cause and Cure of Water-hammer.— Water-hammer 

occurs mainly in towns with a somewhat high-pressure 
service, and especially in towns possessing a constant 
supply. It Is chiefly associated with the rising-main 
cold-water supply pipe to the house, and must not be 
confused with the noise peculiar to badly arranged 
hot-water services. Loose fittings at some point are the 
u'iual cause of water-hammer; but the noise may pro- 
ceed at a point at some distance from its seat of origin. 
It may be heard, for instance, at the top, second, or 
basement floors, or in all of 'these, and yet be caused by 
the screw-down stop-tap at the edge of the path outside 
the house. Ball-taps, more especially those of the under- 
shut type, with a shackle or connecting link at the 
back, are frequent causes. If the shackles be worn too 
loose, allowing too much lateral or side motion, that may 
readily cause the noise, especially it the tap is not fixed 
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Water-hammer. 
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upright. Ragged cup^leartihers or washers in ball-taps 
are another cause. The loose or hanging fragments, 
when water is flowing through, may set up sufBclently 
rapid vibration to cause a humming sound. Many other 
circumstances may cause water-hammer, which is often 
difficult to locate. If, after careful consideration and 
research, the noise cannot be located, there is a strong 
probability that it is caused In the company's main. 
Whether or not this is so can be ascertained by inquir- 
ing at the adjoining houses. In the case of small cot- 
tages that are all supplied by branch pipes from one 
main, the cause may exist in the house next door, or 
even in one that is two or three doors distant. As a 
last resort it is necessary to provide an air-vessel. A 
short piece at about 2 ft. or so of pipe, connected on 
beyond where a branch draw-tap is wiped, will often 
be found a good preventive. The two air-vessels illus- 
trated—that shown by Fig. 1 being intended for use with 
horizontal pipes, and Fig. 2 for use with vertical pipes- 
may be made up by the plumber out of about 1 ft. of 
stout 2-ln. lead pipe, drifted and worked to shape, and 
the uecessary pipe or pipes wiped on. In preparing the 
air-vessel shown in Fig. 2, care must be taken in fixing 
the inlet and outlet pipes, c and D, or the required 
object may be defeated; they must not approach each 
other within li in. or 2 in. at e f, or they will act as 
an air-pump and thus empty the chamber of air. Fig. 1 
may be wiped or branched on to the top side of the 
pipe, somewhere near the point of draw-oft, and Fig. 2 
is for wiping into an ascending service pipe. The action 
oi the air-vessel Is thus explained: Instead of the water 
being allowed to rebound against bends or ends or 
sides of the pipe, and thus cause the tapping sound, 
the shock is absorbed by ttie body of air contained at 
a acting as a cushion or buffer. 

Bluing Small Pieces of SteeI.~For this put core 

sand into an iron ladle, heat over a fire until very hot, 
put the steel into the ladle, and shake the latter over 
the fire until the required colour is obtained. 
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Collapsible Clothes-drying Rack,— The collapsible 
rack Illustrated by Fig. 1 will be found ejctremely useful 
for drying or airing clothes where the drying area Is 
limited, because when not In use it occupies very lltUe 
room, and when in use a large number of clothes can be 
hung in comparatively small space. Its back can be 
fixed to a wall, and the arms or spars, wheii required 
for use, can be placed in a horizontal position. Eed deal 
or pine will do for the whole of the rack, but it will be 
advisable to make the bottom shelf of the hub of hard 
wood. .When the arms are not in use they can be placed 
In the rack in the manner shown at B (Figs. 1 and 2). 
The different parts are fully dimensioned. The wall 
boards may be in one or more pieces, acco-rding to the 
width required, and then shaped and chamfered. Ttie 
semicircular shelves to form the hub or arm holders 
should n,ext be prepared, the top one P (Figs. 2 and 4) 
being quite plain, and, of course, smaller than the one 
underneath, which is notched out, as shown by c, D, E, 
and F (Fig. 4), to receive the ends of the arms. Next a 
eemicircular piece a should be prepared, and must be 
of the same thickness as the dividing pieces s, K, L, and 
M. These pieces are made tapering, and shO'Uld be 
secured to the lower shelf by glueing and screwing, the 
spaces being as nearly as possible of one size, so that, 
if the ends of the spars are carefully prepared, any spar 
will fit any space. The top piece should next be glued 
and screwed to the dividing pieces and the back piece 
G (Pig. 4). To keep the arms in position when they are 
not in use a piece of thick hoop-iron is bent round and 
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screwed to the outer edge of the lower of the top shelves. 
The complete hub Is fixed to the wall piece by .screwing 
through, from the back into the edges of both shelves and 
the piece a ; as additional support a bracket e (Figs. 2 
and 3) should be fixed underneath. The bottom shelf s 
(Figs. 2 and 3) supports the arms when in the rest, and is 
simply a piece of wood cut semicircular, and having a , 
piece of hard wood, brass, or iron bent and screwed to 
its edge so as to prevent the arms slipping out. The . 
shelf Is secured to the wall piece by screwing from the 
liack, and is further supported by a bracket. As the 
ereatest stress on the artns IS at the place where they 
rest on the lower shelf, and least at the outer end, they 
can be made tapering, as Illustrated. 

Ink for Marking Tinware.— This may be made by 
working up asphalt or black varnish with turpentine. 
It must be kept in a corked .or stoppered bottle, and is 
shaken thoroughly just before use. On withdrawing the 
cork, enough of the marking fluid adheres to it, and the 
pen can be filled from the cork. The ink is removed by 
Tubbing with a cloth dipped in coal-tar oil or turpentine. 
Another suitable ink is made by reducing shellac var- 
nish with alcohol, and .adding finest lamp-black. This 
forms a dead bla<;k ink insoluble in water, though it can 
be removed with alcohol. 

Syphoi^ in Plumbers' Work.— A syphon is a tube 
bent in the form n used for drawing liquids out of 
vessels, either over the top or through the bottom. 
In the latter case the bend or top is some height above 
the bottom of the cistern or vessel, and one leg is con- 
tinued through the bottom, the end of the other leg 
"being up a short distance above the bottom, for the 
water to enter. For the syphon to work, the discharging 
eod must have a greater vertical length than the other. 



so that the contents of the discharging end are the 
heavier. If the cistern or vessel had an air-tight cover, 
the syphon would not work, as the pressure of the at- 
mosphere would be excluded from the water in the 
cistern. A syphon will not work when the height of the 
bend Is more than about 33 ft. 9 in. (when the barometer 
stands at 30 in.) above the surface of the water in the 
vessel. The syphons used and made by plumbers are 
generally plain ibftnt tubes. But, in many of the patented 
appliances that plumbers fix, the syphons consist of an 
inner tube, or discharging leg, attached to the bottom 
of a cistern or tank, and an outer and larger tube, 
with a sealed ^)r air-tight top, and open at the bottom. 
The water enters the latter, passes up the annular 
space between the two tubes, over the toj; and down 
the inner one. They are used principally— the smaller 
ones for flushing water-closets and urinals, and those 
larger for flushing trough closets and'drains. 

Proportions of Oil Required in Grinding Various 
Figments, — In grinding the different pigments, varying 
proportions of oil are employed by different manufac- 
turers; and it will need little demonstration to prove 
that heavy pigments, such as white-lead, require less oU 
to redu,oe them to the condition of paste than does, for 
instance, lamp-black, which, for an equal weight, has 
many times the bulk of lead. -As may be seen from the 
following table, given by Professor Church in his hand- 
book on the " Chemistry of Paints," the variation is 
very great: — 

Required to Grind 100 lbs. of pigment. 
Amount of Oil in lbs. 





According 


Accordimg to 




to Pettenkofer, 


Winsor and Newton. 


White-lead 


... 12 


15 


Zinc white 


14 


— 


Aureolin _. 


— 


'.'.'. 200 


Chrome yellow 


19 


32 


Yellow ochre 


75 


75 


Eaw sienna 


... 240 


180 


Vermilion 


25 


20 


Madder lake 


... 62 


125 


Terre verte ' 


... 100 


70 


Vlridlan 


— 


75 


Prussian blue ... 


Z 112 


75 


Cobalt blue 


... 125 


75 


Ultramarine (artificial) — 


37 


Eaw umber 


— 


100 


Burnt umber 


— 


90 


Bitumen 





126 


Brown madder ... 


— 


87 


Burnt sienna 


.■.'.' 181 


195 


Bone black 


... 112 


110 



Laying Slates. — Slates are laid on battens or on close •. 
boarding ; they are centre-nailed, or nailed at the head 
and they are laid with close or open bond. The cheapest 
mode Is open bond head-nailed on battens, but this is 
only fitted for outhouses and tool-sheds. When they are 
laid upon boarding, a layer of asphalted roofing felt or 
hair mortar may be interposed with advantage, to pre- 
vent draughts and extremes of temperature; and if 
slates be nailed to battens over the felt a small circula- 
tion of air is permitted, which helps to preserve the 
felt from decay. Centre-nailing is preferable to head- 
nalUng in exposed positions, as the wind has then only 
half the leverage to loosen the slaies. When no felt Is 
Used • the ■ slates may be "- shouldered "-^that is, the 
heads for a width of 2 In. embedded' in hair mortar, 
coloured with ashes, to keep the slates down tight at the 
tails. This is particularly suitable lor exposed situa- 
tions or rough slates. When laid on battens, the slates 
are frequently rendered all over the under side with 
lime and hair ; but sometimes they are only torched, or 
pointed on the inside, which is not so effective or 
durable. In all slating a double course is laid at the' 
eaves, where the work of laying is commenced. I^is 
merely consists in cutting off the margin from one row 
of slates, but In common work the slates are laid length- 
wise instead of being cut. The nails are of copper or 
composition (a sort of cheap brass), two to each slate, 
1| in. from the sides. The slates have a gauge or margin 
from 6 in. to 10 in., and a lap of 2i In. to 31 in., varying 
with size of slate and mode of nailing. Following is a 
specification to govern the covering of a roof in a very 
exposed site with Countess slates (1 ft. 8 in. by 10 in.), 
including lead work in gutters, hips, valleys, and ridges : 
The roof to be covered with Engert and Eolfe's best in- 
odorous asphalted roofing felt, laid with 2-in. lap upon 
1-in. rough boarding, edges shot and 'Closely laid. Slate 
battens, 2 in. -by | in., to be laid over the felt to 8-in. 
gauge to suit Countess slating, vrith thicker batten as 
tilting fillet at eaves. The slates to be best Penrhyn or 
Portmadoc slates of Countess size, centre-nailed with 
two copper nails to each, and laid to a 4-in. lap, cut and 
trimmed wherever necessary. All the slates to be 
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•" shouldered " or bedded lor about Z In. at their heads 
in bair mortar mixed with coal ashes. To be laid In 
straight lines, vertical and horizontal, the eaves and 
ridge courses to be double, the eaves projecting 3 In. 
The ridges and hips to bo covered with 4-11). lead In 
wide pieces, nailed down at the edges under the slates, 
and dressed to the rolls after slates are laid, forming a 
double thickness on the surface of the slates without 
any nail holes showing. The valleys to be laid with 
5-lb. lead and the gutters with 7-lb. lead over proper 
layer boards and fillets, turned up 6 in. under the slates, 
and 4 In. against wall with apron flashing. All necessary 
drips, cesspools, and outgoes to be formed in a workman- 
like manner with 7-lb. lead bossed and soldered. Leave 
all perfect on completion. 

Materials for Internal Plaster Work.— The basis 
of ordinary plaster Is calcium carbonate, and of the 
hard coats calcium sulphate. The calcium carbonate or 
lime Is generally pure or fat lime from the upper chalk, 
calcined and thoroughly slaked. The calcium sulphate 
or plaster-of-Paris Is produced by the gentle calcination 
of gypsum to a point just short of the total expulsion 
of moisture. The hair Is obtained from the tanner's 
yard, should be free from grease and dirt, , and before 
use be beaten up or switched with a lath until the hairs 
are separated. Coarse stuff is a rough mortar composed 
of 1 or IJ parts of sand to 1 of slaked lime by measure. 



lime— i.e. lime to which plaster-of-Paris has been added 
in the grinding. Roman cement is used lor Internal 
rendering on damp walls, made by calcining septarla or- 
nolules found in the London clay. Portland cement,' 
with sand In proportion of 1 part cement to 3 sand. Is 
used for rendering walls to protect them from the 
weather. Portland cement stucco similar to last, but 
containing chalk, is less liable to crack. 

Flag Making for Decorations.— The Koyal Standard 
may bo ai various sizes. Bunting should be bttught'ln 
rolls about 1 ft. 10 in. wide, the colours being red, yel- 
low, and blue. A flag 3 yd. long and about 5 ft. 6 in. wide 
will give a breadth and a half of bunting for each square 
of IJ yd. side. Run and fell these lengths together by 
machine. The top corner square near the flagstaff Is 
red, the opposite square yellow, the bottom square near 
the stafl Is blue, and opposite this and under the yellow 
is red. Of the figures for the three lions, draw and cut 
one out in brown paper, place it on the square at the 
top, making a chalk mark, place the paper again In 
position lor the next lion, make a mark, and do the same 
again until the three lions are set out at equal distances 
apart. When the pap-er model Is of the right size, fold 
the yellow bunting into three, place the paper model 
on it, and pin the whole together ; then mark round the, 
paper with chalk and out out the three lions together. 
Place one of the lions on a flat board, and fasten it with 




Collapsible Clothes Kack. 



'thoroughly mixed with long ox hair in the proportion 
of 1 lb. hair to 2 cub. ft. of stuff for best work, or 
3 cub. ft. of stuff in common work. The sand is heaped 
into a circular dish form, the lime placed In the centre 
and water poured over it until slaked, and then the hair 
added. The whole is then thoroughly mixed, and left 
for a week or two to cool before use. Fine stuff is pure 
lime slaked to paste and afterwards diluted to the con- 
sistency of cream. It is then allowed to settle, the 
water rising to the top is run off, and the stuff is left till 
It Is thick enough for use. A little white hair is added 
for some purposes. Plasterer's putty is pure lime dis- 
solved in water and run through a fine hair sieve. It is 
always used without hair. Gauged stuff, also called 
putty and pla.ster, is composed of three-fourths to four- 
fifths plasterer's putty and the remainder plastex-of- 
Parls. It must be mixed in small quantities, as the 
plaster-of-Parls causes it to set quickly. The propor- 
tions depend on the nature of the work and other cir- 
cumstances. Laths are strips of wood, fir or oak, about 
1 in. wide and 3 ft. or 4 ft. long. They may be single, 
lath and half, or double laths, according to their thick- 
ness. Bough- rendering is the first coat laid on the 
naked surface of walls after raking out Hhe joints, ^nd 
Is of coarse stuff containing a little less hair than that 
used for lath work, and applied in a moister state. 
Keene's cement is made by recalclning plaster-of-Paris 
after slaking it In a saturated solution of alum. Parian 
cement Is produced by mixing calcined and powdered 
gypsum with a strong solution of borax, then recal. 
clnlng, grinding, and mixing with a solution of alum. 
Martin's cement Is made In the same way as Parian, 
carbonate of potash being used instead of borax. 
Selenitic plaster or' Scott's cement is made of selenltised 
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two or three drawing-pins, but do not stretch the bunting 
too tightly. For painting the lions, etc., the oil colours 
required are burnt sienna and black in tubes. As these 
colours are both slow driers, mix japan black with the 
,tube black. Also get some gold-size and a little boiled 
oil and turpentine, mix these in equal quantities, and 
use the mixture for thliming the colours. First rub up 
the burnt sienna with the gold-size, then thin It with 
the oil medium. Now with a flat fitch brush and the 
burnt sienna paint In all the parts of the lion, such as 
the head, mane, legs, and tall. This colour acts as a 
shading lor the black lines. For the black, use a round 
sable such as sign-writers employ; with It finish the 
lion. The other figures are painted and finished in the 
same way. Having finished the figures In each separate 
square, run and fell the four squares together, taking 
. care that the heads of all the figures face the flagstaff, 
and finally a strip of white canvas about 3 In. wide Is 
doubled and sewn on the two squares next the flagstaff 
for the rope lanyard fixing the flag. To make flags bear- 
ing lettering, first out out the letters in brown paper, 
then place the brown paper model on bunting of the 
required colour and mark all round It, leaving a margin 
for fixing, as the letters are run and felled In the same 
manner as the figures. The best way is to stretch out the 
flag and on It draw straight lines on which to place 
the letters, having them all In their places before com- 
mencing to fix them. 

Gilding Calf- or Sheep-skin.— To gild calf- or sheep- 
skin, wet the leather with some egg albumen, and, 
when dry, rub it with the hands damped with a little 
olive oil. Then apply the gold leaf, and pass a hot Iron 
t>ver It. 
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Setting Sewing-macbine Needle.— In this opera- 
tion the following rule will be found reliable In all 
cases. All needles have two grooves, generally a long 
one and a short one, and the short groove always faces 
the shuttle, hook, or looper. Some special needles have 
two long grooves, but that does not Interfere with the 
setting of them, as one groove In such a case would be 
equal to the other. First notice on which side of the 
shuttle-the needle stands, then place the needle so that 
the short groove faces the shuttle, bring the shuttle, by 
turning the wheel, up to the needle, set the needle eye 
from 4t In. to 4 In. below the shuttle point, and always 
thread the needle from the long groove side. For in- 
stajice, U the needle stands on the right of the shuttle, 
set the short groove to the left. IE the needle stands at 
the front of the shuttle, set the short groove to the 
nack, and so on. 

Grinding Lenses with Flour ]^mery.— While grind- 
ing with flour emery, great care must be exercised that 
not a grain of coarser emery gets between the tool and 
the lens. Every time fresh emery is applied the wet 
, ftnger-tlp sliould be used ix> spread it evenly, and to , 
searcli thoroughly for odd large grains. 

Ganging Flow of Streams— There are several 
methods of ascertaining the quantity of water flowing 
down a stream, but the use of a weir or waste board is 



sides and bed of the stream so as to dam back the water, 
trenches being cut in the banks for the purpose. Tfien 
drive In two stout stakes on the lower side of the board 
to keep it in position, and ram in or puddle all round the 
board on the up side so as tp make it perfectly water- 
tight. It is always well to puddle the sides of the 
stream for some little distance abbve the weir as a pre- 
caution against leakage. When the weir is well down 
below the bed of the stream, the crest or horizontal edge 
should be carefully levelled before the puddle is rammed 
down, and, in ramming the puddle, care should be 
taken that the board is not disturbed; a stout peg with 
a level top should also be driven in a, few feet from the 
weir to as near the level of the crest as possible. Having 
made the dam watertight, test the level of the crest, 
and with a straightedge, with a spirit level attached, 
proceed to drive the peg until its head coincides exactly 
with the level of the crest of the weir. By reference to 
the accompanying figure. It will be seen that the weir 
Is at A, and the peg Is at B. The dotted line on B is the 
accurate level of the top of the peg and .the crest. On 
damming water, as soon as the consequent reduced velo- 
city has recovered itself, there exists a slight Inclination 
of the surface of the water towards the weir, by which 
there exists an appreciable difference between the level 
of still water and the crest of the welrj consequently 
the actual depth of water flowing oyer the notch can 
only be ascertained by measuring the depth on the peg,- 
which can be done by a, common rule, or, what is prefer- 
able, by Francis's hook-gauge, a modlfloatlou of which 
is shown in the figure. The stake J is, in this case, 
driven to such a depth that its top H is at a convenient • 
height, say 2 ft. 6 in. above the level of the crest of the 
weir; then a rough hook -gauge D, formed of wood about 
1 in. thick, is cut in the form shown, the; end E beiing 
flat and level, and the distance E P exactly equal to 
G H, or 2 ft. 6 in. The hook-gauge- is held against th^ 
stake, and carefully adjusted by the hook at B, being 
first immersed, and then raised until it just coincides 
with the surface of the water; the depth of the overflow 
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the system that affords the most satisfactory results. 
Should the stream be very wide, it may be Impossible 
to establish a weir; resort must then be had to cross 
sections in order to ascertain the sectional area, and 
the surface velocity of the stream must be ascertained by 
means of floats (from which the mean velocity must be 
deduced) or by a current meter. The best experiments 
give a mean velocity, throughout the section, of 84 per 
cent, of the maximum central > surface velocity, which 
Is usually the velocity observed, being easily obtained 
by a float on the surface Of the stream. Floats may be 
made of balls of wood, wax, or other buoyant material, 
of from 1 in. to 3 in. in diameter. The corresponding 
mean velocity for open channels, canals, and rivers 
throughout the section, with an observed maximum 
velocity of 1 ft. per minute, is, according to Box's 
" Hydraulics," 84 ft. Thus, a channel whose area is 
24 sq. ft., has a central surface velocity of 35 ft. per 
minute, the mean vel6clty by the table is 29'4 ft., and the 
discharge will be 29'4 X 24 = 705'6 cub. ft., or 705-6 x 
6"25 -= 4,410 gal. per minute. The point at which it is 
Intended to observe the velocities should be in as 
straight a part of the stream as possible, and where the 
banks are free from obstruction or other causes of undue 
retardation of the flow. Stakes should be driven at equal 
distances at two or more stations, between which any 
accurate cross-sections of th« stream should be taken 
dn order to ascertain the mean sectional area. Place tlie 
float in the centre of the streainsome little distance 
above the first station, and notice the exact time it passes 
this and the other stations, and repeat the operation 
several times so as to arrive at a correct result. These 
observations should never be made in windy weather, 
as the progress of the float will be materially affected 
by wind. For gauging small streams by means of weirs 
or waste boards, having decided upon a point in the 
stream where it is desirable and convenient to make the 
observations, measure the widths of the stream at the 
top of the bank, and the depth, and prepare a plate of 
thin Iron or zinc with a rectangular notch, accurately 
cut in lt.s upper edge, wide enough to carry off the water 
with a moderate depth of overfall. This should be 
fastened to a Stout plank, and the whole sunk into the. 



Is then measured by the distances from the top of the 
stake. ,to the top of the gauge at F. The following 
abridged table gives the discharge of water over weirs 
1 in. wide In gallons per minute. The full table will be 
found in Box's " Hydraulics " : — 



Sifth in 
~ inches. 


Gallons. 


Depth in 
iTiches. 


GalloTis 


1 


2-G70 


6 ... 


39-24 


li ... 


3-185 


7 


49'45 


li ... 


3-818 


8 ... 


60-41 


li ... 


4-095 


9 ... 


72-09 


1| ... 


e-167 


10 ... 


84-43 


2 ... 


7-552 


15 


155-1 


3 


13-87 


20 


238-8 


4 


21-36 


25 ... 


333-8 


5 


29-85 







As an example, supposing the rectangular notch is 1 ft. 
3 in. wide, and the depth of water on the top of the 
peg is li in., by referring to the first column of the 
table, a depth of li in. gives 6-167 gal. per minute for a 
width of 1 in., and as the notch is 1 ft. 3 in. wide, then 
6-167 X 15 = 92-505 gal. of water per minute flowing down 
the stream at this point. These results are oalculated 
for a crest of thin plate; and, as in the case of wide 
streams, where the volume of water would be too great 
for a thin plate to resist and yet maintain Its regularity, 
it may be necessary to have the weir of stout planking 
2 in., 3 In., or more in thickness. In such cases the lip 
of the weir, as well as the vertical sides of tlie notch, 
should be accurately bevelled to an angle of 45°, and thi 
wood forming the weir should be hard, in order to ensure 
a perfect arris. 

Closing Leaky Wooden Tanks.— When wooden 

receptacles leak it often happens that the wood is dried 
up, this causing the jpints to open, and a common, 
method of overcoming this is to pour in water until the 
wood is swollen .again and the joints are closed. This 
is sometimes a long job, and a quicker metliod is to 
stuff the receptacle with straw or waste bad hay, laying 
a stone on top of tills and then filling with water. Al- 
tJiough tlje water runs away at first, the wet material 
remains and greatly helps in swelling the wood. 
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The Strengtb of Tootbed Wheels— The safe pressure 
at the pitch line Is stated dWEerently hy authorities, 
and much depends on local circumstances as affecting 
vibration and shock, and on the material and mode of 
manufacture. The ideal condition of working Is when 
the load is distributed ectuaJly across the whole width 
of the tooth, and this is approached most closely in 
wheels having maohlne-out teeth. Ordinary cast wheels 
when new should be run very oarefjiUy and with a light 
load at first, so as to ascertain whether there are any 
lumps on the teeth; if existing, these lumps should be 
filed down so as to distribute the wear with some ap- 
proach to evenness. The power that may be transmitted 
by a oast-lTon spur wheel of 4-in. pltoti and 1 ft. in 
breadth, running at a speed of 1,000 ft. per minute at 
the pitch circle, according to different authorities, is 
as follows: Nystrom, 155 horse-power; Tfnwin (moderate 
shock), 186 horse-power; Musgrave, 192 horse-power; 
Molesworth, 200 horse-power; Kempe, 252 horse-power; 
and tJnwln (no shock), 290 horse-power. Steel wheels 
will transmit from 30 to 50 per cent, more power than 
the above. 

Simple Hydraulic Testing Pump.— The pump here 
illustrated is designed for use in testing a smia/U boiler, 
and for similar purposes; it will fulfil the purpose of 
pumps of costly design and workmanship, and can be 
built for a few pence. It consists of a rod of solid brass 
or gun-metal drilled out to the required sizes as shown 
In Fig. 1, and fitted with ordinary iron gas or steam 





Fig. 2 



Fig. 3 



showed only fine cracks, while (ileal blocks of the same 
size developed large openings extending across the 
blocks, which were wariJed. The weight of a cubic foot 
of Jarrah was 51'96 lb., compared with 33 lb. for deal, 
the specific gravities being rsi^peotively "832 and '52. 
The maximum absorption of water by Jarrah wood is 
said to be 10 per cent, of its own weight, as compared 
with 23 per o^nt. in dead. Karri, which is similar in 
many respects to Jarrah, grows to a larger si^ie than the 
latter; an average tree, it is said, being 200 ft. high and 
4 ft. in diameter at a little distance from the ground, 
while the height to the first branch is about 120 ft. 
The timber is red in colour, and has very much the 
appejirance of Jarrah, being hard, heavy, elastic, and 
tough; but it is difficult to dress. Karri is almost 
twice as heavy as deal, the weight of a cubic foot being, 
given as 62-911 lb., compared with 33 lb., the weight of 
a cubic foot of deal. Its absorption of water is stated 
to be, at its maximum, 7 per cent, of its weight, as com- 
pared with 23 per cent, in the case of deal. Karri and 
Jarrah both make excellent wood pavement. Their 
superior hardness gives them lasting qualities, whilst 
their non-absorption obviates ■ sanitary defects. They 
are easily kept clean. It is claimed that they are not 
so slippery as other woods, and eucalyptus oil being 
well known as a disinfectant, the argument has been 
put forward that these timbers have, on this account, 
a sanitary Influence. 

Threading Sewing-machine Shuttles.— Many mo- 
dern shuttles are self-threading, or require very little 
threading; but the old-style boat-shape shuttle needs 
a little explanation, as the wrong threading of it often 
gives considerable trouble. This shuttle generally has 
several holes through which the thread passfes in order 
to obtain sufaclent tension, but this is not the sole 
object of these holes. By varying the thread„the amount 
of slack given oil by the shuttle can be regulated. For 
insitanoe. Fig. 1 shows a shuttle which has nine holes 
in It. The correct way to thread it would be to begin 
with the top hole nearest the heel, and thread it In 
and out of the upper five holes, finishing with the hole 
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Hydraulic Eump. 



bends at the top and bottom of valve box. The upper 
pipe carries a small cross-bar to keep the discharge valve 
from blocking the outlet c (Fig. 3). The two valves are 
the ordinary playing marbles tglass preferred, as these 
are far more perfect in shape than the clay ones), which 
drop into the seatings made by the drill. The centre of 
the piece of gnn-metal or brass is drilled and tapped to 
fit a short length of steam or gas barrel, the length of 
which is determined by the length of stroke the pump 
is to have. The gland end of this piece of tubing is 
countersunk as shown, and an ordinary socket fits over 
this, wherein is screwed the gland, wJiich consists of an 
ordinary nipple, also countersunk ; and for screwing up 
the gland a back nut is fitted, and secured by a rivet to 
keep It from turning. Before fitting the pump plunger 
It is as well to file the barrel out roughly, to get rid 
of any scale or inequalities left from tbe pipe mandrel, 
and the plunger can be turned to fit it loosely; one 
end of the plunger has two flats filed on it and a hole 
drilled for a pin, and the pump is complete. For secur- 
ing in position, two ordinary bent clips embrace lihe 
barrel near the ends, as shown in Fig. 2, and in section 
through A B (Fig. 1). This pump would stand a pressure 
of 250 lb. per square inch easily. 

Jarrah and Karri Wood Pavement.— Jarrah (£. 

marginata) is found in immense forests in Western Aus- 
tralia, the trees reaching heights of more than 100 ft., 
with stems 3 ft. to 5 ft. in diameter, and 50 ft. or 60 ft. 
from the ground to the first branch. It is described as 
a semi-coastal tree — that is to say, it is not found any- 
where strictly beyond the influence of the sea, and yet 
it does not grow in near proximity to the coast line. 
■ As a rule, the best timber is found twenty to thirty 
miles from the sea. From experiments described by 
Mr. James P. Norrington, surveyor to the vestry of 
Fulham, blocks of Jarrah, 9 in. .by 4 in. by 3 in., after 
being kept in an office for several weeks, near a fire. 



Fig. I 
Sewing-machine Shuttle. 



nearest the point. If the tension there was not strong 
enough, thread through more holes but finish at the 
same hole, the one nearest the point. Theoretically, 
this is the rigtit method, yet a machine, if threaded in 
this way, would not always make a perfect stitch ; hence 
it is necessary sometimes to finish threading a hole 
or two farther from the point, and sometimes it is com- 
pulsory to finish in one of the lower holes. As a rule, 
let the cotton pass out of the hole nearest the point, 
and then, if more slack is required, thread back a hole 
at a time till the right stitch is attained. 

Manufacture of Borax.— In preparing borax from 
boronatrocalcite, or borate of lime, the operations in- 
clude (1) boiling the mineral with soda, (2) working up 
the residual mud, (3) fine crystallisation, and (4) working 
up the lyes. In the first operation, the mineral is 
ground in boiling water, and calcined carbonate of soda 
is added In slight excess. The dear solution obtained 
when the boiling is over is run into rectangular iron 
tanks and allowed to crystallise. The resultant product 
is very impure, containing only from 40 to 50 per cent, 
of borax, the rest being sulphate of lime and common 
salt. The second operation of working up the residual 
mud is a simple one of washing with water and subse- 
quently evaporating to crystallisation point. Ite third 
process requires considerable knowledge. The rationale 
of the process depends on the fact that at a certain tem- 
perature and at a definite degree of concentration borax 
will crystallise out from its admixture with the im- 
purities mentioned above. An important point is to see 
that the borax crystals are of the variety that contains 
10 molecules of water; because if the solution is too 
concentrated, crystals containing only 5 molecules of 
water are formed, thus leading to a commercial loss. 
The crystallisation vats are rectangular and of iroti 
cased with wood, the interspace being filled with non- 
conducting material in order to attain equable condi- 
tions of cooling. The filled vats are covered over and 
allowed to stand untouched for fourteen days, when 
the surface will be found crusted with borax crystals, 
while the sulphate of lime remains in solution and can 
be run off. The fourth operation, the working up of the 
mother liquors for the small quantities of borax con- 
tained, is of little importance. 
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Piece Monlds for Plaster Casts.— Before a piece 
mould is taken, the obj ect to be mouliJed will generally 
need rubbing over with some kind ol dressing to prevent 
sticking. On marble, white curd soap Is used; on 
plaster, hog's lard. For obvious reasons, It Is well that 
the dressing should be colourless. Clean water only Is 
used lor mixing the plaster for the inner mould, and, 
when mixed, the plaster Is not poured or thrown on, as 
in waste moulding, but allowed to stiffen slightly,, and 
then built up in its, place with a spatula. A spot la 
chosen, generally a central one, and on this a piece of 
mould, about | In. thick, Is built up so large only as 
will permit ol its being pulled away without meeting 
■with any obstruction. When set, it is removed; 11 
necessary, a gentle tap or two may be given to loosen 
it, Its eidges are trimmed with a knile, and greased; 
it Is then replaced. Two more pieces ol mould are then 
built, one on each side ol the first. These also ajre^ so 
arranged that they shall "leave" Ireely; they also, in 
turn, are taken oft, trimmed oh all sides except those 
which fit against the first-made article, greased, and 
replaced." The work Is thus ' continued till the whole 
object is covered with pieces of mould differing in size 
aijd shape Ss may be determined by the necessity for 
making every one ol them to " leave " readily. An outer 
mould is now formed, oovferiog the pieces of the inner 



In the shades, and a green will look blue in the lights; 
a crimson silk will be scarlet in the lights, and almost 
a black in the shadows. Gold appears black or invisible 
in parts, according to the light in which it is seen. 
For this reason, gold Is generally outlined with black or 
dark brown. By artificial light, green appears blue; 
crimson purple-; purple, violet; yellow, white; dark 
purple, black. All colours show a different effect when 
on different planes, .and tones ol colour obtain their 
value Irom their situation, as well as from their con- 
trast with each other. It is advisable, therelore, to try 
all colours in the positions they are intended to occupy, 
and in *he light in which they are to be seen. Colours 
which are Incongruous when seen side by side, or over- 
lapping, give satislactory results when separated by a 
line ol white,, black, or gold, according to circumstances. 
These three colours compensate lor strong colouring; 
being themselves neutral, their presence helps to give 
the necessary neutralisation. 

Cart-horse Stable Fittings.— Fig. 1 Illustrates a 
manger suitable lor one stall, 6 ft. wide, the racks being 
oontinued throughout the length of the stable. Elm, 
being tough and durable. Is the best wood to use In 
constructing a manger. The section shown' in Fig. 2 
Is generally prelerred by farmers. The back board A 
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one and binding them together. II the object moulded 
is tolerably flat, the outer mould may be. in a single 
piece. 11 it is an object in the "round," such as a 
bust, the outer mould will be in two halves, which will 
- need tying tightly together before being filled. A little 
hog's lard rubbed over the inside ol the mould prevents 
the cast sticking to it. The oast does not need to be 
made so thick a/S in a waste-mould, as the pieces ol 
mould can be pulled away one by one by thumb and 
fingers. When the mould has been removed Irom the 
oast, it will beseen that raised lines remain, correspond- 
ing with the boundaries ol the pieces. In a now mould 
these will be laint, but they become more marked by 
wear, and have to be removed with glasspaper. 

Colour Eifects Dependent on Situation.- The Effect 
of colour depends on its situation, the light in which 
it is seen, and the colours associated with it. In a "dimly 
lighted room, strong pure colours may be used, but the 
same colours would look bad In a, strong light; a 
medium light Is best lor colour. Surface reflection also 
has a considerable effect upon colour results, a polished 
or varnished surface differing greatly Irom a retioulated 
surface. A number of contrasts must also be considered. 
There is contrast ol tone, the gradations ol a colour 
towards white and towards black; contrasts ol hue, the 
gradations of one colour towards another colour— say 
from red to yellow, or red to blue, Or blue to yellow; 
contrasts ol texture, where various shades or colours 
are shown, a:ccordin^ to the light that lails on it. For 
Instance, an orange-coloured silk will look yellow in the 
high lights and brov/n in the lolds; a blue will be vloldt 



is 1 It. wlcle by 1 In. thick; and the bottom B 1 It. I in. 
wide by 1} In. thick. The front c has a strengthening 
piece on the top edge, into which the cross-bars and 
rings are fixed. The short rails D (Fig. 1), vrtiioh should 
be made ol oak, serve two purposes — thej keep the lood 
Irom being tossed out, and strengthen the manger. The 
posts and bearers lor supporting the manger In position 
are usually made od oak, and are Iramed and pinned 
together as shovm in Figs. 3 and 4. Eings lor securing 
the horses are fixed to the strengthening piece «E the 
manger with strong staples, long enough to go Ifliroaigh 
the front board and clench on the inside, as shown in 
Fig. 5. The racks above the manger are made as shown 
in Figs. 6, 7, and 8. They are made of 4J-in. by 3-lni 
deal rails, with pitohpine staves^ IJ in. by li in., 
axed in diagonally, as shown in; Figs. 6 and 8. Three 
of these staves should go through the rails and be 
pinned, the ■remainder ol the staves being simt)ly 
stumped in IJ in. deep, ais shovm in Fig. 6. The width 
ol the racks varies according to the height ol the cell- 
ing ; but It is usually about 3 ft. Fig. 6 is an elevation 
ol a rack suitable lor one stall, and Figs. 7 and 8 show, re- 
spectively, section and plan. Partitions are made lor 
separating the animals. 'Fig. 9 illustrates a good strong 
and easily-made fitment. The stall-post is of dak, 6 in. 
by 6 in., 6 leet standing out of the ground. Two grooved 
rails ol deal or oak, 4 in. by 5 in., are Iramed into the 
post and pinned into the wall. The filllng-in boards 
between the rails, of H-in. unwrought elm boarding, and 
a U-ln. by li-in. chamlered ledge, fastened to the stall- 
post and wall, complete the division. Figs. 10, 11, and 
12 are details of Fig. 9. 
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Cleaning Aluminium Utensils.— 11 an aluminium 
utensil Is put away dirty In a damp place It may to 
time darken, and this darkening Is largely due to the 
accumulation o£ dirt, etc., and to some extent also to 
chemloal action upon the metal Itself— a true tarnish; 
but discolouration Is avoided by occasional washing and 
rubbing. Wash each utensil in hot water and plenty 
of soapsuds, dry it with a clotb, and place It empty on 
a hot stove lor a lew minutes to dry quickly and tho- 
roughly. Do not boil ashes, lye, or alkalies, suc^ as soda 
potash, ammonia, etc., in an aluminium utensil, as 
these substances attack tih© metal and blacken it, and 
water containing any of them will aflect the utensils in a 
similar manner. Water containing sewage or other con- 
tamination win discolour an aluminium utensil, this 



of the joints between the paving blocks with some 
substance which would keep out water as much as 
possible. Almost all wood pavements are laid on a 
concrete loundatlon, varying in thickness from 3 in. up 
to ais much as 1 ft., according to the nature of the sub- 
soil. In some cases the concrete is made with , Port- 
land cement ; in others lime is used. At Ipswich a 3-ln. 
foundation of Portland cement concrete is used, the 
concrete being composed of 1 part ol cement to 5 parts 
of shingle and 1 part ol sand. The thickness ad<»pted 
in most towns is 6 in., as in Birmingham, Bristol, Car- 
diff, Edinburgh, Huddersfleld, Hull, Leicester, Lincoln, 
Liverpool, Manchester, Newcastle, Sunderland, York, 
and the London districts of Fulham, Hammersmith, 
Holbom, Lambeth, and Westminster. A thickness of 
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being due largely to the presence of ammonia. Should 
the aluminium become discoloured, the fault lies with 
th« water used. This discolouration may be prevented 
by using water which has previously been well boiled. 
The insides ol aluminium utensils may, when necessary, 
be scoured with bath brick dust or special preparations 
largely advertised. Use any good metal polish for the 
outside. 

Foundations for Wood Pavement.— The porous 
nature ol wood when used as a paving material allows 
water to penetrate through the pavement to the founda- 
tions much more readily than through a stone pavement, 
and in the early days of wood paving it was found that 
the ballasting or earth upon which the blocks were 
laid used to work up through the joints in the form of 
mud until the foundation became gradually destroyed, 
and the pavement fell into bad condition. A partial 
remedy lor this delect was found in the formation of a 
platform of planks on which the blocks were laid. The 
ballasting was kept down by this, and the evenness of 
the pavement was also maintained. A much better 
remedy however, was the formation of a foundation in 
a material— concrete—which was not affected by water, 
especially when this was accompanied by the filling in 



8 in. is used at Nottingham, and 9 in. at St. George s-in- 
the-East. Lime concrete 6 In. in thickness, with a facing 
ol cement 2 in. thick, is used at Bath. Lime concrete is 
also used at Bradford. Sometimes a layer of sand or 
fine gravel is interposed between the blocks and the 
concrete foundation for the purpose ol bedding the 
blocks up8n, and, besides answering this purpose, it 
is found, where the joints are run In with pitch or 
asphalt, that it assists in keeping the blocks from rising 
from the foundations. The bituminous mixture pene- 
trates the sand underneath the blocks, and adheres to 
the under surface of them, sticking them down to the 
concrete. Otherwise there is sometimes a tendency for 
the whole pavement to rise from the foundation through 
the swelling of the wood from moisture. A layer of 
sand i in. or 1 in. thick, is used in this way at Car- 
lisle, Derby, and other places in diHerent parts of the 
kingdom. 

Planlsblng Hollowed Sheet IVIetal. — Hollowed 
bright sheet metal is generally planished on a planish- 
ing wheel, that is a machine which has top and bottom 
wheels ol hardened bright steel. The hollowed, body is 
placed between, these, and, pressure is exerted by the 
wheels on the metal. 
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Manufacture of Bamboo Paper, — For this the 
young branchless bamboos are usually cut during May- 
or June, when the plant is 4 ft. or 5 ft. high. First the 
stalks are crushed with a wooden hammer and placed 
in a cemented tank 5 ft. long, 3 ft. wide, and 4 ft. deep. 
They are covered with water, some lime is added, and 
the material is left to decompose for about forty-nve 
days. It is then removed, washed with fresh water, 
and placed in a second pit of the same size as the first 
one, where it is allowed to soak for a further forty-flve 
days or more. The fibrous matter, much softened, is 
placed in a stone mortar, with which is used a stone 
pestle worked by foot similar to the Chinese rice- 
cleaning mortar, and the material is reduced to pulp. 
It is placed on a platform and part of the water trodden 
out, the sticky pulp then being removed .to a third 
cement vat partly filled with clean water, and being 
stirred until the mixture has attained the right consis- 
tency. For the final operation is used a screen consist- 
ing of S frame 2 ft. 4 in. by 9 in. supporting briiss wires 
Tunning crosswise and lacquered bamboo strips length- 
wise, forming a fine network. A second frame of thin 
wood fits closely on the screen. Its outside rim being 



bamboo' fibres, whioh are offlen so slightly incorporated 
with the body of the paper that they can be shaken off. 
The sheets measure 1 ft. by 2 ft. 5 in. 

Outside Sun-blinds.— Two of the simplest sun-bllnda 
in use are shown by the accompanying illustrations, ilg. 

1 shows a hanging blind for a ground-floor window, and 
Fig. 2 is an enlarged section through the window, show- 
ing the hanging rail and the stretcher hooks. All the 
fixing necessary for this blind Is the hook rail;, this is 
made of l-ln- by 3-in. yellow deal, and is provided with 
a number of brass cup hooks, and fixed with screws to 
three joint plugs in the wall. Eyelet holes are worked 
in the top edge of the blind, and a strip of hard wood, 
teak for preference, is sewn into a hem in the bottom 
edge. A pair of straight Iron hooks, from 1 ft. 6 in. to 

2 ft. 2 in. long, are screwed somewhat tightly Ao the 
edge of the window lining, and these engage with a 
couple of eyes in the wood strip, as shown in Fig. 2. 
Oiled calico or blue-striped union is a suitable material 
for this blind. Fig. 3 is the elevation of a spring roller 
blind and frame. Fig. 4 being an enlarged vertical sec- 
tion, and Fig. '5 a similar horizontal sectipn at one side. 





Outside Sun-blinds, 



extended slightly to retain the quantity of pulp required 
for a single sheet. A third frame holds the two together, 
and, by its projecting sides, furnishes a grip for the 
hands during its manipulation. The whole Implement 
is now dipped In the vat in such a way that the screen 
becomes covered with the pulp, and then is lifted out 
horlzontolly and shaken slightly to distribute the pulp 
evenly. Most of the water passes out quickly through 
the netting, and, the outer frame being, removed, the 
Inner frame is placed in ah inclined position to drain. 
When the water ceases to pass off, the screen Is Inverted 
and the soft sheet Is allowed to fall out on a board 
arranged for that purpose. Thus the operation proceeds, 
the sheets being placed one on another until the pile is 
3 in. or 4 in. high. The whole is cofvered by a second 
board and the pile placed under a long wooden lever 
near its fulcrum. Weights are placed on the free end 
of the lever, and the great pressure remo\'es the super- 
fluous water and gives compactness and firmness to the 
paper. On being released from the press the sheets are 
taken out four at a time, placed, in a split bamboo, and 
hung out in tflie sunshine to dry, or the sheets are kept. 
If the weather is unfavourable unti,l Ifliere Is oppor- 
tunity to dry them. This primitive process wastes much 
time, and not infrequently, owing to unfavourable 
weather, the whole operation takes six months. Sizing, 
glazing, hot-pressing, and other methods of improving 
the grade of paper are unknown to the local Chinese, 
and the Formosan product Is a thick, rough, coarse, 
straw-coloured paper, abounding in partly maeerated 



with the roller In plan. This form of blind is more 
suitable for upper windows, and, if desired, the spring 
on "the roller may be replaced by the ordinary rack 
pulley and cord. In this case a complete box about 
4 in. deep Is provided for the blind, the top and bottom 
being usually dovetailed into the sides, and the back 
and front housed Into them; with care, however, they 
might be made suffloieatly strong by cutting off square 
and simply nailing together; the back and front rails 
A ajid B (Fig. 4)- and the bottom c sihould be cut off 
between the sides D (Fig. 6\ but the cover board E 
(Fig. 4), which is sloped to carry oft the rain, is run 
over the edges of the frame flush with the ends, and 
projects 3 in. In front to cover the moulding. The case 
is fixed to the window by wall hooks, as shown in Fig. 5, 
and the bottom lath should overhang the blind on 
each side to engage with a series of hooks, driven ai 
Intervals into the frame back. A hook is also placed 
In the middle of the bottom to secure the blind when 
right down. 

Colour Tones of Ancient Figments —The pigments 
of the ancients were never direct centiE^ colours, such 
as are found in rays of light. The reds, browns, and ' 
yellows of the Assyrians and Egyptians were InoUned 
to be of a neutral tone. The red of the ancient Japanese 
was a very yellow tone of red, and their blue was 
greyish in tone. The Persians used a green blue, with 
a purple blue as a contrast. The Pompeians used a yellow 
which was practically an orange tinged with blue; their 
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red can only be imitated by the use ol various modem 
pigments, It may, by varying the proportions oJ differ- 
ent pigments, be made to harmonise with ihe colour 
with which It is in proximity. It is made Irom a mix- 
ture ol vermilion, ochre, or raw sienna or burnt sienna, 
with a small proportion oJ the umbers. The black of the 
Pomjreians is best imitated by the use oi the three 
primaries; it can never be matched even by the 
very best oJ the black pigments sold by m-odern manu- 
lacturers. 

Belt Dressings.— A cheap and effective dressing is 
tallow ; when a belt Is pliable, only dry and husky, -the 
application of blood-warm tallow, thoroughly dried in 
by the heat of the sun or fire, will tend to keep t(he 
belt In good working condition. The oil of the tfillow 
passes into the leather, softening It, and the stearin is 
left on the oratsida to nil the pores and leave a smooth 
surface. The a-ddltlon of resin to the tallow for belts, 
If used in wet or damp places, will help to preserve 
their strength. Belts which have become dry and hard 




the threads bare. Again, in pictures painted on panels 
the grain becomes more prominent with age, and will be 
left bare unless carefully watched. In these two In- 
stances the restoring by colour would be very tedious. 
Pictures that have dried into the canvas should, after 
being carefully gone over with the damp leather, be 
freshened up with boiled Unseed oil, carefully wiping 
ail off again and polishing the surface with a silk 
duster. 

Boulder Paving fbr Roads and Garden Patbs.— 

Most people are familiar with the old-fashioned cobble- 
stone or boulder paving still to be met with in the streets 
of small country towns. Its decidedly unpleasant 
effects, both on foot passengers and those who travel by 
wheei, constitute Its most prominent oharaoterlstic, yet 
only some fifty or sixty yoars ago this class of paving 
was gen-erally in use in our most important streets.^ It 
is on record that as recently as 1810 boulder stones were 
imported into Manchester and Liverpool from the sea 
coasts of Wales, Westmorland, and Cumberland, for the 
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should be treated with neatsfoot oil or liver oil mixed 
with a small quantity of resin, the latter preventing 
■the oir Injuring the belt, and presemrlng it; the quantity 
of resin should not be sufficient to leave the belt sticky. 
Belts should not be soaked In water before oiling, and 
penetrating oils should but seldom be used, except occa- 
sionally when a belt becomes very dry and hard. It 
may then be moistened a little, and neatsfoot oil may be 
applied. For new belts a composition of tallow and oil 
with a little resin or beeswax should be used. Prepared 
castor oil dressing Is good, and may be applied with a 
brush or rag while the belt is running. Belt dressings 
of any kind must riot be applied too liberally to a new 
belt, or It will be liable to stretch and run out of line. 

Cleaning TJnvarnUlied Pictures,— Where there, is 
no varnish on the picture, but the discolouration arises 
from smoke of fireplaces, lamps, tobacco, steam, dust, 
flies, 'etc., no solvent njust be used. Wipe off as much 
dirt as possible by means at a damp chamois leather, 
a little whiting on the leather being of great assistance. 
It the discolouration is very great a mixture of finely 
powdered Bath brick and pumice powder In equal por- 
tions may be applied with the damp leather, and the 
whiting, Bath brick, and pumice may be used m com- 
bination. Great caution Is necessary with this friction 
method, as it Is more dangerous than any other. The 
canvas surface, on examination, will be foimdto consist 
of a series of elevations and depressions, and wiien paint 
Is applied it sinks into the lower portions, leaving a 
thinner coat on the higher parts. Friction, therefore, 
naturally takes the paint off these raised parts, leaving 



purpose of forming street pavements, while the same 
61ass of stones were brought from Guernsey ana Jer!>ey 
for use in the south of England. It is needless to , say 
that they have now been supplanted in all important 
thoroughfares by squared setts. A boulder paving has 
many defects : it Is very unpleasant to travel over, and It 
is, at the same time, very .noisy. Another great draw- 
back to its ifce is that, as the rounded boulders cannot 
be packed close together owing to their shape, great 
spaces are left, in which, as they cannot be reduced 
without much difficulty, horse droppings and filth ac- 
cum/Ulate. Water stands readily in the hollows, and to 
get rid of It a large amount of cross fall has to be given. 
TJie only advantai;e In such a system of paving lies in 
its great durability. It may also be pointed out that 
for garden paths it has a pleasing appearance, especially 
when arranged in patterns formed with stones c^ differ- 
ent colours. When used for street paving, the boulders 
are set upon a layer of sand, 3 In. or 4 in. thick, under 
Which has been laid a good foundation. As a limit to 
the size of the stones, it is usual to specify that not less 
than forty nor more man fifty stones shall be laid to the 
square yard. In some cases the stones are graduated In 
size from the smallest in the centre of the road to the 
largest on either side. 

Bearings for Long Shafts.— In bearings which have 
to support long lengths of shafts running at high speed, 
the brasses are supported on a spherical seat, and are 
allowed a little Ireedom of motion in the casing, both 
horizontally and vertically, to adjust themselves to the 
shaft. 
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Fixing Pearl to Glass In Glass-gliding.— To do 

this, first gua the outline, and when quite finished fill 
the spaces between the lines with vefy clear varnish. 
When this becomes tacky, put a little size on the end 
of the linger, pick up some hi the flakes of pearl, and 
put them on ditterent parts of the letter. Fill In with 
smaller flakes, and lastly press on some pearl powder 
tp cover tile space completely. Apply the varnish with 
a soft hair fltch, and to fix the pearl at the back, when 
tbe work Is quite dry, press a layer of tinfoil well into 
the breaks. Paint over this with white-lead, tlnted,.as 
may be required, and, mixed stiff in boiled oil with 
enough japah gold-size to dry quickly. 

Table-tennis Requisites.— The appliances for table- 
tennis are here illustrated, with the exception of the 
celluloid or rubber balls. Figs. 1 and 2 illustrate the 
racket; it Is made of any hard wood that^Isnof very 
heavy, and ' should be about -ft In- thick. The waste 
pieces left from sawing it out may be utilised in thlck- 



which four wire loops are fixed on a circle a little 
larger In diameter than the balls. The handle is 2 ft. 
6 In. long and i in. in diameter. The loops are benit 
at the top as shown In Fig. 8, and when the plcker-up 
is placed on top of the ball and pressed down, the loops 
are forced outwards und pass down over the ball, secur- 
ing It. The picker -up Ifl then lifted. miA ihe ball taken 
out with the fingers. The wires should not be too stiff. 
An ordinary taW'e.is rather small for playing table- 
tennis, and It is pbnvenleni to maJce a loose table top 
much larger; about 6 ft. by 3 ft. 6 In. and 7 ft. by 4 ft. 
are, convenient sizes. This, extra top' may be made of 
l-in. matched boarding, with battens on the linder side, 
or clamps at the ends sllnilar in size to a drawing board, 
and secured by cleats screwed at the back and then 
planed up leyel and true. 

Granite, Syenite, Bath Stone, and Cralgleltb.— 

An average granite may be expected to contain from 
two- to three-flfths parts of crystals of quartz or crystal- 
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enihg up the handle, as shown at Fig. 2, so that the 
cSDOss-sectlon is -fl, in. by ii In. ,Two racquets are 
necessary. The net is a piece of table-tejinis netting, 
which may be bought at any large draper's for 2d. or 
less. It should be hemmed at the top and bottom, and 
a string run through , each hem from end to end. The 
net should be about 4 in. shorter than the width of the 
table, and is supported on two posts (Fig. 3) ; these are 
turned with a pin at the bottom, which Is stepped and 
glued into the post bases (Pigs. 4 and 5). These are 
I In. thick by 3i in. in diameter, and the post is fixed as 
shown in Fig. "6. Another method of fixing the post, 
shown at Fig. 7, is by using a screw clamp which has a 
hole drilled in the top arm to receive the post, when 
this is clamped to the table edge the post and net are 
firmly held. For the method shown in Fig. 6 a piece 
of tape is tied round a groove made, half -way up the 
post, and is then passed down under the edge of the 
table and tied to a small screwed hook previously fixed 
underneath centrally on each side. The net is tied to 
the posts at the top and bottoni at each end by the 
strings, and, when fixed, should be just stretched with- 
out strain^ In playing, the balls .continually fall to the 
floor, which necessitates a lot of stooping to pick them 
up. The plcker-up shown, at Figs. 8 and 9 will obviate 
most of this drudgery. It'ls made of a circular piece of 
hard wood' about 3 In. In diameter and J in. thick, in 



line quartz; about the same, more or less, of felspar, 
also partly crystalline and chiefly In definite- crystals ; ■ 
and the remaihder (one-tenth i>art) of mica. But the' 
mica may form two- or three-tenths, and the quartz 
three-fifths or more, while the proportion of the felspar, 
as well as the particular composition of the felspar,, 
both vary extremely. True syenite consists of crystals 
of quartz, felspar, and hornblende, the latter'Bonstltu^nt 
taking the place of mica in ordinary granite. It derives 
Its' name from the granite of Syene, in Upper Egypt, 
though it has been shown"" that the latter is really a 
syenltic granite of the composition mentioned below. 
Syenitid granite consists of quartz, felspar, mica, and' 
hornblende, the last-named constituent being added to ' 
those of ordinary granite. Bath stone Is an oolitic lime- 
stone consisting of grains of carbonate of lime cemented - 
together by the same substance or by some mixture p{ 
oarboriate of lime with silica or alumina. Cralgleith 
is a sandstone composed of quartz grains united by a 
siliceous cement, with small plates of mica. It contains 
98 per cent, of silica, and 1 per cent, of carbonate of lime. 

Flattening Sheet Metals.— If a sheet of metal 4ias a 
wavy appearance along Its edges, a few bloWs delivered 
at the centre will allow the sheet to rest flat. If tlie 
centre of the sheet has a swelling, give a few biows^ at 
each corner and one or two along the edges. 
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Case far Flat Mandoline.— For constructing a, very 
neat Imitation of a saddler-made leather case for a 
flat-backed mandoline, procure 3 yd. oJ American cloth 
(black), 3 ft. 9 in. wide, and some stout common caTd- 
■feoard for stitEening the case. Fig. 1 shows the case 
complete. First, two pieces of card should be out to 
Fig. 2 tor the top and bottom, two pieces to Fie. 3 for 
the sides, and two pieces to Fig. 4 for top and bottom 
of the lid. In Fig. 2 from c to D is 1 in., and from A 
to B is 11 in. One piece 4 in. square for the top end, 
and one piece 1 ft. 2 in. by Ig in. for the lid, will com- 
plete the card shape. Now, with a sharp knife bevel 
all the edges on one side only, missing those edges 
which form . the open end of the oase and lid. This 
bevelling majces neater joins when the covered pieces 
are sewh together later on. Fit all the parts together 
to make sure that they are bevelled In the correct 
places; then cut out the American cloth to the sajne 
patterns, but allowing 1 in. larger all round for the 
turnings in, making nicks in these where needed. The 
card shapes can now be covered with the American 
cloth, remembering that the bevelled side comes inside. 
To proceed with the sewing, put the edge x. (Fig. 2) on 
X (Fig. 3) and sew the two pieces together, using the 



wadding In each hand, saturate the piece In tie right 
hand with the solvent, and the one In the left hand 
with rectified spirit of turpentine. Commence with the 
solvent, rubbing a very small portion (say two or three 
square Inches) of the surface in a circular direction. 
After two or three rubs the solvent rubber will be dis- 
coloured by the varnish It has taken up ; turn to a clean 
part and rub again. Immediately wiping the place so 
cleaned all over with the turpentine rubber. The tur- 
pentine acts as a deterrent, instantly stopping the 
action of the spirit and hardening the paint. Judgment 
must be used to determine when the varnish has been 
completely removed. The cotton rubber must be fre- 
quently renewed— the more often the better — as the 
varnish taken up by the rubber stops the action of the 
spirit. Watch the rubbers for the appearance of colour, 
■and at the slightest indication put the left-hand rubber 
into action. Continue the process until the whole of 
the picture Is cleaned, and then wipe over with tur- 
pentine. When this has evaporated the surface is ready 
for revarnlshlng. For copal and other hard varnishes 
the stronger solvents, liquor potassae. or strong liquor 
ammonia, should be employed; but great caution is 
needed, .for they are extremely strong. Keep the left- 
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yellow-coloured thread sold for the purpose, and two 
needles as shown in Fig. 5 ; draw the stitches tight, but 
keep the two pieces at right angles with each other. 
Make the holes with a shoemaker's bent' awl, placing 
them about A in. from each edge. If the two pieces 
are held together by a stitch at each end aa6 one in 
the middle, the job will be made much easier. Proceed 
in the same manner with the other pieces, completing 
the ease proper by sewing the square end piece oh to the 
end, and making the lid by bending the 1-ft. 2-In. strip 
round the circular side d the two pieces cut to Fig. 4. 
Now line the case and lid with thin baize, using strong 
glue, or the baize will not stick at the places where It 
covers the tumings-in of the American cloth. The hinge 
for the lid is a strip of black leather sewn on, and ithe 
handle and fastening are also made of the same material, 
being cut In one piece shaped like Fig. 6, a small buckle 
attached to the lid completing the case. 

Removing Varnishes from Oil Faintings.- For 

this place the picture flat and carefully wipe off all 
dirt and dust with a damp leather. If the varnish is 
comparatively new It is easily removed by solvents, 
but It becomes more dlflloult to remove as its age in- 
creases. When the Tarnish Is old It Is a good plan to 
give the picture a fresh coat of varnish; when this Is 
dry it will be found to have attached Itself to the old 
layer, and both may be removed with a solvent. For 
soft varnishes such as mastic, spirit of wine of 56° 
strength should be diluted with a sixth part of linseed 
oil. or a fourth part of water, or a fourth part of recti- 
fied spirit of turpentine, or all In combination. Tur- 
pentine hardens the paint) making It safer to work on, 
while the oil prevents bloom, and the progress of the 
work can be seen better. To apply the solvent, which 
must be well shaken whenever used, take a piece of 



hand rubber well saturated with turpentine and ready 
for Instant use, and proceed in exactly the same manner 
as with the spirit of wine solvent. Should the picture 
be dull from hanging in a bad light, place It before 
revamlshing In a window facing the sun for two or 
three weeks; this will restore much of its brilliancy. 

Origin and Preparation of Vellow Ocbre and 
Raw and Burnt sienna.— Yellow ochre and sienna 
are natural pigments obtained from the rooks of several 
geological formations; they are found in this country 
in Derbyshire, Oxfordshire, Cornwall, etc., and in 
France, Italy, etc. These pigments are hydxated per- 
oxides of Iron more or less mixed with clay, etc., and 
are produced by the weathering, or oxidation and hy- 
dration, of minerals containing Iron, principally Iron 
pyrites. Yellow ochre usually occurs in veins or masses, 
and is mixed' more or less with " gangue " or vein stufl, 
from which it has to be separated ; on the other hand, 
sienna appears to have been carried by water, either In 
solution or suspension, aiyi deposited in hollows in a 
nearly pure state. Yellow ochre is prepared for uSe as 
a pigment by first grinding It In an edge-runner mill, 
and then levigating it— that Is, submitting it to a stream 
' of water In a large tank ; the water carries away the 
lighter, particles of the pigment, and by allowing the 
water to flow through a series of three or more tanks 
the ochre Is deposited, while the clear water runs away 
from the surface. When a sufficient quantity of the 
pigment has collected In the tanks It Is dug out, placed 
on trays, and dried by heating it at a moderate tem- 
perature on a drying floor. Raw sienna contains little 
Impurity, and is usually prepared by grinding it under 
the edge-runners. Burnt sienna Is prepared from raw 
sienna by calcining It In a furnace at a low red heat 
until It assumes a warm reddish-brown colour. 
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Putting Handle on Golf Club.— Putting the grip or 
handle an a golf club Is an Qperatlon done so rapidly 
tliat a skilled workman takes only a little moce tban 
a minute over It. For the best clubs horsehide is 
used entirely, but skeepsUn, a fair substitute, Is used 
on the other grades. The hide Is out into strips of the 
proper length and width by machinery, but the v;ork- 
man wraps the grip around by hand with a few dex- 
terous motions, fastening the loose end with small brads 
or glue. Sometimes the entire shaft Is covered with the 
finishing coat of varnish, but first the wood is saturated 
with ahellao, which enters the fibre and plays an im- 
portant part in protecting it from the weather. Over 
this is placed the vamlsh, and vigorously rubbed. 

Joiners' Cramps for Circalar Work.— One method 
of closing or cramping the joints In circular work with 



horns in this case being replaced by rectangular pieces 
of hard-wood. The cramp is shown as applied to a 
curved couch end, the pressure being applied by a bar 
cramp a* each side. This kind of cramp Is useful for 
semi-oireular work, such as bow-front chairs, curved 
pediments, bell-shaped backs, etc. Fig. 5 Illustrates a 
flexible cramp which is self-contained, the band again 
being of hoop-Iron and riveted to steel or brass ends, 
which are threaded (see Fig. 6) to receive winged Huts. 
They pass througti a stiff bar of hardwood, which keeps 
them in position, the cramping being done by tightening 
up the nuts.' This kind of cramp applies to almost any 
kind of irregularly shaped work. 

Impnritiesin Coal,— The Impurities removed in the ' 
process of coal washing incUide slate, sulphur, bone 
coal,^ and fireclay. The process of coal washing in brief 




Joiners' Cramps for Circular Work. 



straight bar cramps is to provide projecting clamping 
pieces A (Fig. 1). This Is done wlien setting out the 
stufl, the cramp jaws embracing one cramping piece at 
eaob. side of the leg, and the seat frame being dressed 
up afterwards. This method, however, entails a great 
waste of wood, iar in marking out circular work it is of 
great economy to mark one piece with the other. Where 
the curved members act as stuffing rails to be covered 
by the upholstery, another method Is to cut a piece out 
of the rails as shewn at B, the cramp jaws In this case' 
fitting in the notches, which are afterwards filled up 
by the pieces of wood being glued In again. But this 
method makes the frames very unsightly. The flexible 
cramp shown applied externally to a circular seat at 
Fig. 2 consists simply of a pair of beech-wood horns 
(Fig. 3) about 8 in. long by 2 in. thick, to which a narrow 
band of hoop-iron is attached by means of screws or 
rivets. This hoop passes round the seat frame, and pres- 
sure is brought to bear on the horns by a band cramp 
or by an ordinary bar cramp. The cost of these cramps 
is small, and a variety of sizes' will be found exceedingly 
useful. Another flexible cramp is shown at Fig. 4, the 



consists In allowing the heavier portions to sink to the 
bottom In a trough of water, the specific gravity of coal 
being from 1'27 to 1'3, .and of slaibe from 1'5 to 2. Sulphur 
occurs chiefly as i,i;on pyrites in solid dense masses 
which are removed easily. When the sulphur Is in the 
form of thin flakes disseminated throughout the entire 
mass it Is somewhat more difficult to remove, and U 
the lump Is not heavy enough to sink the sulphur cannot 
be removed; someMmes the flakes assume a shallow 
cup-like form and float oil, aithough heavier than the 
water. Sulphur occurs also as flakes of sulphate of lime 
and magnesia as thin as paper, but its worst form Is 
organic sulphur, which cannot be detected by any 
physical Inspection and cannot be removed by any 
physical process. Bone coal, an Impure form of coal. 
Is of a slaty nature, and It is difficult to tell how mucl^ 
of it is coal and how much refuse; frequently it gives 
great trouble in washing. The difficulty, in removing 
fireclay is itsreadlness to emulsify in the water and form 
a sticky mud which fills 'up the holes in the screens, 
settles to the bottoiu of the tanks, and causes trouble 
generally. 



Cyclopaedia of Mechanics, 



299 



banging Lamp In Metal.— The pendant Illustrated 
In Fig. 1 is suitable lor electric light, oil, or In- 
candescent gas, and may be made in Iron only, or 
with the shields In copper, or In brass and finished in 
oxidised sllTer. Inside Is an opal disc to throw the 
■greater part of the light on to the table, but ailowlng 



oU lamp, the container may be supported by three 
stays Irom the lower ring, and the pendant may be 
suspended by a chain; there must also be a smoke 
consumer over the chimney. For electric light, there 
Mould be the ordinary ball body Just below the opal 
disc with three nipples to screw into lamp holders. 




Hanging Lamp in metal. 



sufficient to pass through to light the upper part of the 
room. From the lower ring hangs a silk flounce, the 
colour oif which depends on the taste of the maker and 
on the material and finish of the metal work; but a 
dark green or a crimson shade will answer most pur- 
poses. If the shade Is to be made for gas, it must be 
arranged either with two or four small Welsbaoh-Kem 
burners (say No. 1 size), a.ccording to the amount of light 
required. These burners are chlmneyless. Also, the 
opal disc should have holes cut out to a diameter of 
•4 in. over each burner, and had better be in tivo halves 
to allow of removal for cleaning, etc. If fitted with an 



Figs. 2 and 3 are respectively enlarged illustrations ol 
the details A and E (Fig. 1). The rings (Figs. 4 and 5) 
are made of 3-ln. by i-ln. strip, and there are three 
screws and lugs E (Fig. 4) to support the flounce, D being 
the opal reflector. Tlie shields and ornament should be 
carefully made, as the effect of the whole article when 
completed will depend largely on the worltmanship of 
these parts. For better effect the hammer marks should 
be left in, and if the shields are to be in copper they 
should be rather dull, excepting on the projecting parts, 
this giving the work greater relief and much more 
artistic effect than when the "work is polished all over. 
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The laightest Solid.— This Is said to te tyie pith ol 
the sunflower, with a specific gravity of 0'028, while 
elder pith, once considered the lightest solid, has a 
specific gravity ot 0'09, reindeer hair ot O'l, and cork 
■0'24. For life-saving appliances used at soa, cork Is, 
of ' course, used, and also reindeer hair, with a buoy- 
ancy of 1 to 10, hut the buoyancy of sunflower pith is 
1 to 35. 

Cornices for Bookcases, etc.— Two designs of cor- 
nices that are suitable for a plain bookcase are here illus- 
trated ; both are effective and ^asy working with hollows 
and rounds. Fig. 1 shows a broken ogfee, the fillet in 
the centre adding couslderably to the effect and making 
the moulding easier to work. The dotted lines indicate 
the method of setting out, the centres of the curves 
being as showii. The mouidllig can be worked out of 
1-ln. stuff, and projects a.t an angle of 46°, as indicated 
by the line A, but the amount of projection is a matter 
of taste. The vertical and horizontai edges should be 
sqiianred, and the rebate for the cover board ploughed 
from the top face edge. The moulding sits on ttie top of 
the case, to which it is glued with angle blocks. Fig. 2 
shows a more elaborate design arranged to nail on the 
lace of the case, and to be worked out of |-ln. stuff. 
Fig. 3 Illustrates the method of autting the mitres in. 



mitre, and afterwards blocks are out to shape and glueii 
in, one being rubbed on the back of each mitre. Then 
the cover board, i in. thick, Is fitted and dropped in, 
Ohe or two screws being turned in to keep it In place. 

Improved Bench Vice.— It is surprising that so many 
joiners tolerate the old-fashioned form ot betnoh vice 
shown by Fig. 1. The defects of this form of vice are 
obvious. Suppose, for instance, it is required to out 
the tenons of an ordinary door, a piece of 'stuff of the 
exact thickness of the rail has to be Inserted between 
the jaw and the bench at the opposite end to that in 
which the door rail is put, and,, should the piece Inserted 
be a trlflo thicker or thinner than the rail, difficulty 
will be experienced in tightening the screw sufficiently 
to keep the rail rigid whilst cutting the tenon, and even 
then it will probably slip about and become loose. If 
it is required to plough, say, the edge of a mulllon, 
when this is placed in the screw and tightened up the 
janv tilts over as shown In Fig. 2, and grips the mulllon 
hard on its two arrises; and in fixing it in the vice 
in order to plough the second edge, great care must be 
exercised to avoid splitting off pieces from the rail ' 
at each side of the groove, thus disfiguring the work. 
The form of vice Illustrated by Figs. 3 and 4 deserves to 
be more generally known. The idea is. Instead of having 
the jaw horlzontBil, to.adjust it In a raking position; 
it will then grip the work on bot.h sides of the screw. 
Instead ot only on one' side as formerly, thus avoiding- 
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an inclined cornice. A mitre box,.^boutl5 In. loh'g; *nd 
wide and deep enough to take the oorhloe, is made with 
three pieces of 1-ln. deal nailed together, the side»*>elng 
at right angles wlth-the bottom. Two saw-outs'are made 
across the sides at an angl& of 45°. as shown, th4se oiits 
being perpendicular to file bottom. The moulding is 
placed in the box, with its lower edge fairly on the 
bottom and its. front face against the side of the box 
containing the widest part of the saw-cut; It is advan- 
tageously fixed wl1ih a clip or handscrew, as shown, to 
keep it from slipping. Then the panel or tenon saw is 
passed steadily down the out from the side 'on which 
the h'fflndle of the screw is shown. Next the moulding Is 
removed and the mitred end slightly smoothed with a 
smoothing plane, a small American block plane being 
best. When correct, place the moulding in position on 
the case, giving it the required overhang, and tem- 
porarily fix it with a brada/wl at the back. Then cut a 
mitre on the end piece adjoining the uncut end of the 
front length, prepare this mitre as before, and place 
It in position on the case, moving It forward unitil it 
touches the back end of the front cornice. Then, keep- 
ing it firmly down on Its bed, a pencil line may be 
drawn across the top edge. of the front piece, in line 
with the end piece; this gives the neat length of the 
front cornice, which should be put in the box with this 
line to the appropriate cut, and is then cut off a shaving 
full and cleaned up to the line. Fix this piece firmly 
and fit the end pieces to it as described. If the mitres 
are cut correctly, little or no fitting will be required. 
A mark Is made flush with the back ot the case, and the 
end pieces are cut off square with this, and are fixed 
on the top, screwing being the easiest method. A fine 
brad or panel pin is put in through the face of each 
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the'' tilt; and this advantage is assured whether the 
work be placed in the vice vertically, horizontally, or 
obliquely. Another good point in- this arrangement is 
that the rail mortised into the jaw at its lower end 
may fit rather loosely in the Socket screwed on to- the 
bench leg. Holes are bored through tils rail at certain 
distances apart, and in any one of these a pin is inserted. 
This pin answers the purpose of the blocks placed 
between the jaw and the bench when the Vice is hori- 
zontal, with the advantage that no matter in which 
of the holes the pin is placed, the vice will grip two 
or three ■6hiokne.s.«es. of stuff, thus avoiding the neces- 
sity of providing, a new block every time work of a 
different thickness is put into the vice. It will also 
be found that with this form of vice the work can be 
held securely and satisfactorily by about a quarter 
turn of the screw. 

Differential Gear of Motor Cars.— The differential 
gear forms a necessary part of nearly every automobile, 
whether steam, petrol, or electric, which has a single 
source ot power. Its function, as its name indicates, 
is to allow of a difference in speed between the two 
driving wheels when the carriage is turning a comer. 
It the differential gear were not used, the. driving wheels 
of a caarrlage equipped with a single motor would be 
forced to revolve at the same speed, and would slip 
Injuriously in roundin^g sharp curves. The differential 
gear is for the purpose oi allowing the power to be 
applied so that each -wheel may have its proper speed 
to take curves without slipping. When a separate 
motor is provided for each of the two driving wheels; 
the wheels, being Independent, naturally assume their 
proper speed in turning a corner. 
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Tbree-Iegged Table wltb Round Top.— Fig. 1 Is the 

^•levatlon ol a table on three legs with a round top. 
The latter would be lormed by dowelling and glueing to- 
.gether two or more pieces of wood about 1 in. thick, alter 
which each side should be ptened true. Next strike out 
the top circle and cut to the mark by a narrow pointed 
saw or table saw, and finish the edge with a spokeshave. 
To mould the edge a scratch plane may be made trom 
a piece oJ steel scraper, one end of which Is filed to 
the shape required. The stock is ol any hard wood, a 
hole reeelying the cutter and wedge. The legs, obtained 
turned to pattern, should have their upper ends (see 
Fig. 2) planed true. The three rails should next be 
prepared, their ends being set out for tenonsand the legs 
lor mortising and housing (see Fig. 3). The shoulders 
of the rails are not squared across the thickness, but are 



The electrical connections between these various- parts 
are as follows : One wire (a) from one battery terminal 
passes direct to one end of the inner (primary) coll of 
the induction coll, whose other end is connected (6) to 
one terminal ol the contact breaker. From the other 
terminal of the contact breaker a wire (o) passes back to 
the other terminal of the battery. It Is immaterial, as 
a rule, which terminals of any part shouldibe connected 
to the next part, but in certain cases leakages may be 
reduced or rendere 1 less detrimental by changing over 
the wires. The condenser must be connected across the 
terminals of the contact breaker, and it is for this pur- 
pose that the wire (c) passing from the contact breaker 
direct to the battery is token back to the induction coll, 
in the base of which the condenser is usually placed. 
The only other connections necessary are a carefully 
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Fig. 4 
Three-legged Table witli Kound Top. 



inclined at 60° to the face. The difllcultv of mortising 
may be minimised by fixing the legs In the bench screw, 
and then having a lath inclined at 60° to the bench top, 
holding the chisel while mortising so that it is out of 
winding with the strip. The tenons and shoulders may 
next be cut, the ends of the tenons being splayed; of 
course, when both t«nons are pushed into position the 
ends should not touch, or else the shoulders conld not 
be fixed close up. When all the joints have, been fitted 
they should be glued together, and, when dry, the top 
ol the legs should be planed off true. Then the top 
should be placed face downward and the framework 
adjusted to the tmder side and secured to the top by 
two screws driven obliquely from the back of each rail 
Into the top. Additional security Is given by angle 
blocks, as illustrated at Figs. 2 and 4. Blocks fitted and 
glued between the rails next to the legs,, as shown at A, 
B, and c (Fig. 4), will add to the rigidity of the legs. 

Electric Ignttion for Automobile Motors.--When 
high-tension current Is employed, the parts required' lor 
ignition are : (1) The battery, or source of electric cur- 
rent- (2) the Induction coil, which transforms the low- 
tension battery current Into a hlghntension current; (3) 
the contact breaker vsometlmes called the trembler), 
which breaks the steady flow of current from the battery 
Into intermittent waves ; (4) the condenser, wOiich in- 
tensifies the intermittent waves and aj^o reduces the 
spa.rklug at the contact breaker; (5) the Ignition plug 
or air gap in the circuit of the high-tension current. 



Insulated wire (d) from the outer (secondary) coll ol 
the Induction coll to the central conductor of the igni- 
tion plug, and a connection (e) from the other end of this 
ooil to the outer case of the plug. In practice, the 
machinery Itself forms part of (e) connection (called 
' ' earth "), and in most cases the wide (d) should be con- 
nected to the end of the " secondary " that comes from 
the last wound layer. An ordinary switch is Inserted 
in either of the wires (a) or (c) leading from, and to the 
.battery. With regard to the apparatus, when the con- 
tact breaker Is actuated, waves of current flow from the 
battery through the primary winding of the induction 
coil, through the contact breaker Itself, and back to the 
battery. The high-tension current generated in the 
secondary winding of the Induction coll passes through 
the Ignition plug, across the spark points, and back to 
the induction coll. 

Remedy for Overheated Solder.— When solder Is 
heated In an open pot, the upper surface is exposed to 
the air, and combines with oxygen from the latter. On 
heating to redness, the combination takes place to a 
greater extent. As the tin melts a* a lower temperature, 
and its specific gravity Is lighter, than lead, so that it 
floats on the latter when melted, the solder becomes 
"poorer" when too highly heated, owing to its oxida- 
tion. If the dross Is melted with a flux, or with pow- 
dered charcoal, which vrill combine with the oxygen, the 
solder will again become fit for use, but it is sometimes 
necessary to add a little more tin. 
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Softening Hard Water.— The Clark process of soften- 
ing hard water consists ol mixing the clear effluent at 
lime slaked •with an excess ol water with that to be 
softened, which causes the chalk to settle at the hottom 
of th^ tank, leaving the water to be drawn into the 
storage cistern ready for use. The softening plant 
should he either on ttie ground floor, whence the water 
could he pumped Into the storage cistern, or fixed above 
the latter, into which the water could be drawn. 

Testing Drains.— The two chief methods of testing 
drains are : (a) By filling' them full of water, and ascer- 
tain whether they leak; (6) by introducing into them 
some strong-smelling smoke, or essence, or chemical, 
and ascertaining whethpr any smell is perceptible along 
the line of the sewer. New drains, however, should be 
tested under pressure. The smoke test (taking the latter 
first) is applied thus : All outlets from the drain are 
stopped with clay, or •some patent stopper (see Figs. 1 
and 2). The smoke is produced in a roaehin'e with either 
a fan or a bellows arrangement (see Figs. 3 and 4), and 
sent into -the sewer, with a slight pressure, by means 
of a tube; and the smoke finds its way out tiirough any 
interstice that has not been properly filled with ■jointing 
material. This is a simple but not a very severe' test. 



the water still runs away, t>he tes't cannot be oarri^ed out. 
The introduction of essences or chemicals into the drain 
is slow, uncertain, and inconclusive. Currents of air in 
the Jilpes may prevent them travelling along certain 
portions of the system; density of the atmosphere may 
prevent them rising up the wtole height of the pipes; 
and the use of a drain during a test may wash the whole 
of the odorous material out into the sewer, in which case, 
after waiting an hour or two and no smell being per- 
ceptible, it would be erroneously concluded that there 
was no escape of sewer gas. The smoke test thus remains 
the best test for existing drains. Close all known open- 
ings, including ventilation shafts, untrapped downpipes, 
etc., and let a labourer pump in the smoke, slowly at first, 
so as not to break the water-seal of gullies and- water- 
closet. Be careful not to inhale th« odour of smoke 
from .the machine, or it will lodge in the nostrils and be 
perceived everywhere. Then carefully examine every 
pipe and every room in the house. It must be noted 
that the smoke may be perceived several feet or even 
many yards from the actual leakage, and this is espe- 
cially noticeable In houses with cavity walls. Sewer 
gas (which in this case is smoke) escapes at some broken 
pipe or defective joint, travels along the outside of the 
pipe until it finds a cavity, and proceeds aJong the 




Fig. 3 



FIG. 4 
Drain Testing Appliances. 



A much more eflectual method for newly laid drains is 
the water test,, which is the Only satisfactory method, 
making visible any defect, however small. The water 
test consists in blocking the lower end of the drain so 
that it is made watertight, aiid placing a standplpe a;t 
the upper extremity. , The drain is then filled with 
wat^r. If it will not hold water, the fact at once becomes 
apparent by the descent of the water in the standplpe. 
The water test is only what a drain might have to with- 
stand if its lower end became choked. If it be watertight 
the level of the water within the standplpe will remain 
constant. If a' drain will not hold water, it' forms a 
danger to be remedied. It is desirable before turning 
on the water, to calculate the cubic contents of the drain 
approximately, and thus ascertain whether too much or 
too little water Is being put in. The cubic contents are 
ascertained by calculating the area of the pipe in square 
feet multiplied by the length of the pipe in feet; this 
gives the result in cubic feet, which, multiplied by 6J, 
gives the result in gallons. In, testing existing drains, 
many difficulties are encountered which do not present 
■ themselves when new drains are being tested. Existing 
drains are covered In, their exact position is not known, 
their direction can only be guessed at; they may have 
unknown ramlfloatlons and connections, and the occu- 
pants of the house may use them during the test, all of 
which difficulties are non-existent when testing new 
work. The water test just described can seldom be 
used for existing work ; it Is impossible, for the reasons 
just stated, to calculate the amount of water that will 
fill the pipes, and dlfftoult to ensure that every terminai 
will be stopped. If every known pipe is stopped, and 



cavity until some defective mortar joint or other open- 
ing allows it to enter the room. This locates the defect, 
and the remedy will suggest itself. 

Preparing Colours for Book-edge Marbling.— For 

grinding colours in the dry state a marble slab and 
muller must be procured. Large quantities are treated 
with a colour mill, which iS' simply a pair of porphyry 
rollers rotated in opposite directions close together. 
The colour has to be passed through several times 

'before the proper degree of fineness is reached. After 
.being ground, the colours are mixed in a cup with 
water. Besides the gum or size and colours, ox-gall, 
ammonia, spirit of wine, and oil will be required. Get 
a gall-ba^ from the butcher and cut a hole in the 
bottom' to allow the gall to run into a bottle. Gall when 
new is often thick, but it Will thin and improve with 
age. For the "bottle, get a well-fitting cork and cut two 
pieces out ol the rifles opposite each other; then put the 
cork tightly in the bottle,' and, without removing the 

' cork, when the bottle is turned up a drop at a time 
will come out. The ammonia and spirit of wine must 
be kept tight with ground glass stoppers. Some of the 
colours require a little beeswax to prevent them rubbing 
ofi and to aid in the burnishing afterwards. It must be ' 
added wMle grinding. To prepare it, chop a small piece 
of beeswax fine, and place it in a small tinned iron or 
in an enamelled Vessel on a ■ stove until it is melted. 
Then pour gradually into It some spirit of turpentine, 
stirring all the time nntil it acquires the consistency of 
honey. Allow it to cool, When it can be- added to any 
colour and ground with It when necessary. 
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Cutting Timber for Various Uses.— Fig. 1 shows 
Bquare soaniUngs ooaupylng thl-ee diflerent positions In 
the same log; Fig. 2 shows the alteration of form In each 
piece after -sawing and seasoning. It will be noticed 
that A xmdergoes the least change. At Fig. 3 two planks 
are represented occupying adjacent positions in the 
same log. Pig. 4 Indicates the change in shape of each 
alter conversion and seasoning. Pig. 5 represents the 
strongest beam that can be cut from a log, and Fig. 6 
the stiflest. The centre plank and those to the left In 
Fig. 7 indicate how boards out from the log tend to 
shrink and warp If unrestrained. If the boards are cut 
as shown at K, the^e would be the least alteration In 
form. Timber should be cut as represented at Pig. 8 
In order to show the figure formed by the annual 
rings. When It Is required t-o obtain oak panels, etc.; 
showing the beautiful markings of the medullary rays, 
the timber should be out as shown at Fig. 9. By arrang- 
ing boards as In Fig. 10, a better joint Is made than that 
shown at Fig. 11. When mouldings are prepared from 



object Is to exhibit the hearty grain, as Fig. 8. For this 
reason It is generally preferable to out logs into boards 
and planks parallel to a diameter. Wood out in this 
manner, If it has not been thoroughly seasoned, has the 
drawback that when it is made up into framing, etc., it 
will shrink and split along the middle, as at Fig. 14, 
which illustrates the middle rail of doors. Splitting 
also occurs to panels tight in the plough groove. 

Home-made Device for Decorating Criass.— For 

cutting Initials, monograms, and ornamental borders or 
bands on glass articles, such as tumblers, bottles, hand 
mirrors, etc., with emery powder, the glass may be held 
stationary by any suitable means, and then all that is 
necessary is about 3 lb. of medium grade emery and a 
funnel having a tube from 4 ft. to 5 ft. long and J in. 
in diameter. The initial is cut through a paper stencil,, 
which Is fastened to the glass with mucilage or held 
in place by rubber bands. 'The emery falling through 
the tube and striking on the exposed glass cuts it quite 
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wood which has been cut so that the annual rings are 
nearly parallel to the breadth (see Fig. 12), there Is 
almost sure to be more or less shrinkage, which will, 
of course, take place In the breadth and thus produce 
an open mitre as shown, althougtt the workmanship 
may be first-rate. Fig. 13 shows the best arrangement, 
the annual rings being at right 'angles to the breadth. 
Timbers, to be of maximum strength, should be out from 
the log so that the annual layers are parallel to the 
d^th, as In B (Fig. 2) and In the left-hand sketch 
(Fig. 4). It has been proved by experiment that tim- 
bers which have the annual layers parallel to the thick- 
ness are the strongest. But If the principal object is 
the least change In form, the pltok containing the 
centre of the log should be preferred ; with oa<k, where 
It is desirable to show ttoe beautiful figure of the silver 
grain, the log should be cut radially, as at K (Figs. 7 
and 9). Most woods warp the least, and shrink least In 
breadth, when out In this manner. But It Is a method 
not suitable to the cutting up of logs, the tfood of which 
Is required to be varnished or polished where the 



rapidly, and three or four runnings of the emery will 
form the out sufttdlently deep. The stencil should be a 
trifle larger than the desired out In the glass. To cut 
an ornamental band on a goblet, tumbler, or bottle, the 
work should be rotated slowly about 2 in. below the 
funnel tube. The turning, of course, may be done by 
hand, but this is tedious, and clockwork can be used. 
One device has a suitably mounted spindle, with a block 
of wood or a large cork on one end to fit snugly In the 
tumbler, so as to support It. Fixed on the spindle at 
half its length Is a drum formed by a large spool, around 
which is wound a cord whose other end connects with 
a fixed double pulley and a 'movable double pulley, to 
which the actuating weight is attached. Pierced plates 
of metal or wood may replace the pulleys, but the 
friction will be increased, ^and there will be more wear 
on the cord. A small fishing line answers as the cord. 
The flow oi emery may- be cut off by a small cork in 
the funnel attached io a string. The spindle is cranked 
for rewinding the cord round the drum, the work of 
the emery continuing during the rewinding. 
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Asphalt Pavement: Advantages and Disad- 
vantages.— Apart from Its use as a paving material, 
asphalt was used thousands, ol years ago as a cementing 
substance In building operations carried on by the 
earliest Asiatic races. No record exists of its use for 
paving until about the beginning o£ the present century, 
although in 1721 a small volume was published whicli 
described very fully the asphalt obtained from the mines 
of Val de Travers, near Neuch&tel, in Switzerland, and 
recommended its use as a paving , material. It wm 
adopted in the streets ol Paris early in the present cen- 
tury, and Its use was extended to England in 1836, since 
when it has been employed in a gradually increasing 
degree, until, at the present time, Uiere are anany miles 
«, London streets paved with asphalt. In the districts 
m, Westminster and St. James's some nine or. ten miles 
of, roadway have been thus paved ; In St. Giles's six miles 
have been laid; but it is on the Continent, particularly 
In, Berlin, Vienna, and Paris, that the largest use has 
been made of this class of pavement. Asphalt is in 
many respects an excellent paving material, especially 
lor streets and large spaces in the superior parts o£ 
cities, where the traffic, cbnsistlng mostly oi carriages 
and cabs, is not heavy, aha where cleanliness , and a J 
good appearance are of Importance. !Rie smoothness ol 
its surface and Its freedom from jqliits make It easy for 
travelling over. There Is no jolting of the ,vehieles, 
consequently very little noise ; indeed, the greater part 
of the noise' is contributed by the feet of the horses. 
Its even surface makes it pleasant in appearance, and 



tion of a suitable clay. The clay used lor tiles should 
be tough and plastic, rich in silica and alumina, and 
containing the least possible quantity of iron, mag- 
nesia, etc. It should be thoroughly weathered — that is, 
instead of taking the clay from the bank where it^ is 
quarried direct to the grinding pans. It must be placed 
in heaps and exposed for some time to the action of the 
weather. Chemical action induced by atiaospheric In- 
fluences Improves the quality of\the clay by eliminating 
injurious substances, while the frost disintegrates and 
purifies it, making it easier to grind, and thus in- 
creasing the capacity of the grinding pins and lessen- 
ing the wear and tear of the machinery. After proper 
grinding, and mixing With sufficient water to make a 
stifl plastic mess, the clay is placed in a heap in a 
cool place to " sweat " for two or three days, when it 
may be said to be ready for use. The prepared clay Is 
then taken to a horizontal steam press, or " stupid " 
(Fig. 1), as It is generally called, and undergoes the 
first process of tile making. This is not the only type 
of machine used for work of this sort, and the same 
remark applies to the hand press (Fig. 4), but both are 
representative -machines, and in general use. A die A 
; (Fig. 1) is clamped on' to one end ol the machine, and 
■ a box B, into which the clay is thrown, is attached to 
> the other end. Steam pressure is then applied to. the 
piston c, which forces the clay through the die, . as 
shown in the illustration. The die simply consists ol 
two pieces of Iron (Fig. 2), and Is made In two pieces , 
,so that the size of tiie aperture may be regulated. The 




Fjq 4 



— FIG. 10 
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Us impervloushess to water prevents" it from absorbing 
noxious liquids, and giving oil evil smells. It can be 
brought to a high state of cleanliness provided a good 
supply of water is available. In the matter of facility 
of repair, it is said to be rather better even than wood- 
paving, as the portion to be repaired can be cut out 
nelatly and cleanly to the exact extent required. Whilst 
asphalt has many good qualities, it also has correspond- 
ing disadvantages. Thus, the smoothness which con- 
ducjes to ease A traction makes asphalt unsuitable for 
localities where heavy loads have to be drawn, and 
vvhere, in consequence a good foothold for the horses is 
T'equlred; this slipi>erlness also prevents the use ol 
dslihalt on gradients such as would be possible vrith 
stone pavements. Asphalt Is very slippery when slightly 
wet unless kept quite clean, and this necessitates a 
largfe expenditure of water. Sanding and gravelling 
have also to be resorted to at times as a preventive (3 
accidents. Another minor objection is that, when laid 
Alongside tram lines, a place where there is apt to be 
great wear and tear on the pavement,'' asphalt wears 
away, or at any rate becomes compressed below the 
geheral surface very quickly. 

Manufacture of Roofing Tiles, etc.— Booflng tiles, 
ridging, quarries or floor tiles, coping, moulded bricks, 
etc., are generally classed as '.' machine stuff," as dis- 
tinct Irom - terra-cotta, the latter term being usually 
applied to hand-made work only. An important feature 
in the production of this class ol goods Is the seleo- 



oontinuous passing of olay tends -to wear away the metul, 
thus increasing the size of the opening and, as a con- 
sequence, the thickness of the tile. To obviate this, the 
die is made 4n two parts, so th'at when it shows signs 
ol wear the opening is reduced' to its proper size by 
planing ofl one face of the iron. Fig. 3 shows the. back 
elevation ol a die, so arranged that four strips of clay 
may be made at the same time. To prevent a tendency 
to too great a pressure of clay against the inner corners 
of the apertures, a piece oi wood B (Fig. 3) Is placed 
down the centre of the die. The strips of clay, as they 
issue Irom the die are run along on rollers (Pig. 1), and 
cut by means of wires into proper leugths.i At this 
stage the tile is merely a flat slab or bat of clay, the 
nibs on which the tile is hung on the rool battens and 
the holes for the nails having jfet to be made. This 
operation is done on another machine, which is shown 
at Fig. 4. The tile is placed in the box A, and the 
heavy ring B, working on a thread, on being swung 
round drops the plate c on the tile,, pricking out the 
holes and raising the nibs. When discharged from the 
press,' the tiles are stacked in piles or burns ol about 
sixty, and allowed -to become slightly stiff before re- 
ceiving the pitch' or slight curve (which is given them 
on a wooden block or horse) that enables -fliem to lie 
flat one over the other when put on the roof. This 
horse consists ol a slightly convex piece ol wood 
(Fig. 5) fixed to a stand. The tiles are picked up^ix 
at a time — laid on the horse, and squeezed in-to the 
required curve by means of a concave piece of wood 
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shaped to fit the back ot the horse. The tile Is now 
finished, and is set on the floor on Its edge to hecome 
thoroughly dry before it is put into the kiln. The clay 
lor hand-made tiles Is tempered till it is much softer 
than that used lor tiles made by the stupid. The mould 
is simply a oast-iron or wooden frame (Fig. 6), which Is 
placed on i block of wood firmly fixed to a bench, sand 
or clay dust being freely sprinkled over the mould so 
that the clay may not stick to it. The workman then 
drops a square lump of clay over the mould and cuts 
off the sviperfluous clay with a piece of wire attached 
to a bow (Fig. 7). A piece of smooth wood called a 
plane, dipped into water and drawn over the mould, 
completes the making of the bat, which becomes a tile 
after passing through the press shown in Fig. 4. 
Quarries or flooring tiles are generally made in three 
sizes, 4 in., 6 in., and 9 in., tlie same machine and very 
nearly the same process being adopted for their manu- 
facture as is used lor, roofing tiles. The bats or blank 
squares of clay are made in the stupid, and when quite 
stiff are stamped and finished in the press eliown at 
Fig. 4. Special care, however is taken to see that the 
press dies are In good condition and fit accurately, 
otherwise the edges ot the tiles Will be fringed and 
rough, and the quality and value -of the tile will be 
depreciated. The face of the bat should be clean, 
smooth, and without dents before being pressed. Care- 
ful attention to details of this kind saves a great deal 
.of extr^ji work In polishing and facing. The tiles are 
then stocked up face to face in piles of twenty to dry. 
Ridging is also made In the stupid, but a wooden die 



arrive at the weight by using the weight ot a similar 
launch as a comparison, by tlie following method: The 
size of the launch is denoted by the product ot the 
length, depth, and breadth moulded, and lor existing 
launches the weight ot liuU is found to be a certain 
proportion of this number, the proportion varying as 
the style of the launch varies in weight, thus: — 
L X B X D X Coefficient _ -^feight. 

The weight ot the hull ^ taken In tons. The coefficients 
are tabulated for every launch, and when the weight ot 
any new launch is required, the coefficient obtained 
Irom a similar existing launch is inserted in the formula 
and the weight is then found by simple arithmetic. 
The weight thus obtained is the net weight ot the hull, 
without anoliors and chains, coal, water, or machinery; 
and the outfit should be proportionate in all boats. 

Incandescent Gas Burner.— The Incandescent gas 
burner consists essentially of two portions, the mantle 
and the actual burner. There are now many modifica- 
tions in the details, but the following description of the 
first successful type of' incandescent burner will serve 
to explain the general principles of the system. Tlie, 
mantle, which was ot a conical shape, was originally 
made ot cotton which had been dipped In a solution ot 
the rare earths thoria and cerium, In the proportion ot 
about 98 per cent, of thoria to 2 per cent, of cerium. 
On burning away the cotton, a skeleton ot the rare 
earths remained, which, on being highly heated, gave 
out an Intensely bright light. The mantles were about 
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lined with moleskin (Fig. 9) is used Instead ol a metsll 
die. This die is clamped on to the mouth ot the press, 
and when the machine is set in motion the ridging ap- 
pears In a continuous strip. The ridging, however, is 
not run on rollers as in the case ot roofing tiles, but, 
on account of the softness ot the clay, is slid on to a 
saddle made to the same pitch or angle as the die. As 
soon as each length is cut, It is carried away on the 
saddle, and placed on its edge on the floor to dry 
(Fig. 9). When the tile Is stiff enough to handle, a 
wooden box containing the design is placed over It, as 
in Fig. 10, the exposed parts being cut out with a knife. 
Wall coping Is produced in the same way as ridging, 
and by the same machinery, the only point necessary 
to note being the way in which the coping is m^ade 
hollow, and a back view ol a die (Fig. 11) shows how 
this is done. The part A is susi)ended In the centre by 
a piece ol Iron, and as the Iron projects some distance, 
the clay closes up before It reaches the die, thus leaving 
the block a to form the required hollow. 

Determining Welgbt of Hnll of Iiauncb.— The 

weight of the hull ot a proposed launch may be esti- 
mated Ita two ways. One Is direct calculation of each 
portion ot the structure, beginning with the skin, tim- 
bers, thwarts keel, stem and stern-post, and bolts, and 
going over the whole boat In this way. There are a 
large number of Items, however, that cannot be cal- 
culated accurately, such as brass fittings, cement, putty, 
paint, and varnish, floor boards, etc., and such weights 
can only be accurately estimated by comparison with 
existing launches. This method is very laborious, and 
unless very carefully and exactly performed by a skilled 
person, w'lU give incorrect results. The best way is to 
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3 in. long and 1 In. in diameter at their lower end, which 
was cylindrical, but at the top they were drawn together 
to a diameter ot about J in., thus making the shape of 
the mantle conical. Across the upper end of the mantle 
a thick loop ot the material was stretched; this sup- 
ported the mantle, when in use on the fork ot a thin 
fireclay prop, which passed up the long axis of- the 
mantle and fitted into a cavity in the central conloal- 
headed rod ot the burner. Through the space between 
this central cap and the external tube ot the burner 
the mixture of gas and air passed, a piece of wire gauze 
being stretched across the space. The burner resem- 
bled an ordinary Bunsen, but it was provided with the 
previously mentioned gauze and a small plate fitting on 
the outside of the tube above the air ports, In order to 
diminish as tar as possible the risk of " lighting back." 
A chimney, 2 In. In diameter externally and about 8 in. 
long, fitted over the mantle and upper end ot the burner. 
When the gas'was lighted, the flame filled the body of 
the mantle and produced Incandescence on its surface. 
The mantle was a very fragile body, and consequently 
required great care in handling. For safety In trans- 
port, the mantles were dipped in a stiffening solution, 
generally collodion, which gave them extra toughness. 
After the mantle was in position on the prop, but before 
the gas was lighted, this stiffening material was burnt 
off by the application ot a spirit torch, which does not 
deposit carbon on the mantle. 

Detecting Resin in Oil.— One method Is to shake a 
drop of the oil with one cubic centimetre ot acetic add 
and then add a drop ot concentrated sulphuric acid. 
If resin is present, an intensely purple red colour ap- 
pears, but tildes after a short time. 
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Fitting Additional Drawer to Table.— An extra 
drawer In a table is frequently a very desirable acquisi- 
tion, but In ordinary cirnumstanoes, althougli the space 
Is available, the necessary "structural alterations to the 
table are so serious that the work cannot be undertaken 
lighUy. The miethod here described and illustrated 
does not possess this disadvantage; besides, the extra 
drawers can be removed at any future time without 
showing any disfigurement. The essential feature of 
the fitment is that the drawer passes in and out under 
the existing rail of the table instead of cutting through 
it, the runners being fixed sln>ping inside the rails (see 
Figs. 1 and Z). Of course, there are a few cases where 
this Inclined condition would be wholly unsuitable. 
When the drawer has been pushed in, the front end is 
raised behind the rail of the table until the drawer is 
level (see Fig. 3), and held in that position by some 
simple device, which may take the form of a button 
or bolt; In any case, the fastening must be strong, as 



with a cement, and the appearance of rivets on a prized 
piece of pottery will then be avoided. Several good 
cements may be made at home. The combination of 
shellac and rectified spirit known as Chinese cement 
is a very strong medium, and is made by dissolving 
i lb. of the, best pale orpnge shellac in 3 oz. of strong 
spirit. The shellac should be pounded up fine and 
placed in a stoppered or corked bottle with the spirit, 
in 'a warm place, ^nd the mixture should not be used 
until the shellac has .become thoroughly dissolved. 
The re^l Chinese cement, ihowever, as made by China- 
men, Is produced by pou;iding glass to a very fine pow- 
. der then sieving It through, silk, and afterwards mixing 
and grinding it with albumen. Ornaments repaired 
with this medium (providing heat is not applied} will 
not readily separate at the joint. White-lead will, resist 
boiling water, and make a;i exceptionally strong repair 
if ,it,is allowed to set before the article is brought into 
u'se ; but it will take several .weeks to harden properly. 
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a large proportion of the weight of the drawer and Its 
contents falls on it; Wheij thus closed, the drawer is 
out of sight, and Its privacy can be enhanced, if desired, 
by arranging the fastening in a secret manner. The 
runners can either be made solid by rebating a piece 
of stuff as in Fig. 4, or can be formed by screwing two 
plain pieces together as in Fig. 5, but the top surfaces 
A (Figs. 4 and 5) must be sufficiently wide to allow the 
drawer to pass between the legs of the table. Strips, 
which fit in the rebates' of the runners, are screwed on 
each side of the drawer at the upper edge, as shown in 
Figs. 6 and 7, which are sections taken respectively at 
E B (Fig.' 2) and c (Fig. 3). The screws in the runners 
and 'strips must be well sunk to avoid trouble In the 
running of the drawer. "A saving of labour can also be 
effected in making the' drawer, because there is no 
need for the front to lap over the sides, as is usually 
necessary in ordinary drawers for the sake of gtxjd ap- 
pearance. 

Cement for China and Glass.— In mending china if 
Is questionable whether anything short of rivets should 
be used, for repairs carried out With the aid of cement 
are always more or less in danger of falling to pieces 
with ordinary usage. Of course. , china or glass that is 
rarely handled may sometimes be suitably repaired 



and should always be used carefully, as traces of it are 
difficult to remove when allowed to harden on an 
exposed part. Where ornaments only.' are concerned, 
probably no cement is cleaner, stronger, more suitable, 
or more easily applied than Isinglass dissolved in 
acetic acid. The great drawback of this is that it will 
not stand hot water. It should be evenly applied to 
the broken edges with a cardel-halr brush, and sets hard 
in twelve or fourteen hours. The way in which the 
cement is- used, rather than the kind of cement em- 
ployed, is the Important element in making a strong 
joint. Many people are afraid to heat delicate china 
and glass ornaments sufficiently. The parts should be 
heated in the oven, as the cement commences to harden 
immediately it comes. In contact with cold materials, 
and therefore produces a " set " layer between the 
bro^ceu parts. If possible, the article joined should be 
bound tightly with tape until properly set, and should 
be placed In some cool apartment where it is not likely 
to ,be shaken or upset. Always undertake the repair as 
early as possible after the article is broken, as then 
the edges are not in any way damaged, and a close joint 
results. Sliellac Itself makes an extremely strong joint 
if the broken parts are sufBciently heated to fuse it 
when applied, but, unfortunately, it leaves a very no- 
ticeable dark line on white china. 
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Preventing Mantel-boards Warping.— The accom- 
panying figures, Illustrate two methods at oonstruotUig 
mantel-boards so as to prevent them warping. The first 
method. Illustrated at Figs. 1 and 2, is by means ot dove- 
tailed keys, the siheli being grooved out as shown at 
Fig. 2. A simple method ol cutting the sides- ot all 
the grooves at one angle is to have a piece ot wood 
about 3 In. by 2 in. with one end out to the angle 
required; then the side of the saw may be kept to this 
slope, as indicated at Fig. 3. After the superfluous wood 
is removed, the bottom ot the groove should be made 
even ip depth by a grooving plane, and a router or old 
woman's tooth will be found very useful for this pur- 
pose. Then, when making the keys, the bevels can be 
set to the angle of the piece of wood against which the 
saw rested, and can be applied to the edges ot the keys 
when planing them. The keys may be made of hard- 
wood U desired, and finished flush with the under side 
of the sheH, or they may be thicker and allowed to pro- 
ject, this method being rather stronger. The keys must 
fit accurately, and must not be driven in too tight, or 
they will bend the sh«H, making it bollow in its length. 
They can be glued in position. In the second method, 
illustrated at Figs. 4, 5, and 6. the board- isa^lancid. true 
and shaped, and is then bored nearly tljrough, so as to 
receive three gas pipes as indicated at- Fig. 4. With 



accurate will the estimate be. Naval architects and 
launch designers use the Admiralty coefficients. "When 
these first came Into use, the speeds of steamships 
were so low that wave-making resistance was a negligi- 
ble quantity, and a formula based on wetted surface 
with the fricllonal resistance varying as the square of 
the speed gave good results. The high speeds now com- 
mon have altered that. The Admiralty displacement 
coefficient Is the one which Is used with most success 
in this and all other countries e.tcept France, where the 
Admiralty mid-section coefficient Is used with consider- 
able skill by the French, who are quite aware of its 
detects. It is much too unreliaVjle to be used in launch 
work. The formulae to determine the Admiralty coeffi- 
cient of performance are: Let D = displacement in tons, 
V -= speed in knots, P = the indicated horse-power. 



= the Admiralty coefficient. Then C = — 
3/ P X 



ys 
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and D = 
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These formulis may be taken to 



apply approximately to launches which are not similar. 
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care, in a shelf g In. thick, a piece of gas pipe i In. in 
diameter, outside, can be inserted. A simple means 
of making the auger bit bore truly is illustrated at 
Fig. 6. At one end of a piece ol wobd about IJ in. square 
and 1 ft. 6 in. long, fix a block. In this make a groove 
with the gouge so that the upper part of the bit fits in 
It, arranging so that when the upper part ot the bit 
rests in the groove and the point of the bit is in the 
centre of the thickness of the shelf, the bit is quite 
parallel to the under surface ol the longer piece of wood 
A (Fig. 6). Thus when boring, by pressing with the left 
hand on this piece, it will travel across the upper 
surface of the shelf, and by keeping the bit against the 
block B. (Fig. 6) it will work truly through the thick- 
ness. The most suitable material for mantel-boards is 
pine; this should be very dry, otherwise it will warp 
and twist. 

Determining Power Required to Drive Launches. 

—All formulas designed to determine the power requirei 
to drive a vessel at a certain speed must be used in 
conjunction with exact speed and power trial data. 
Particulars of known launches concerning displacement 
and weights are of great value to the designer, but data 
ot speed and power ascertained from actual trial over 
the measured mile are ol most value, and the coefficient 
used in the power formula must be obtained from a 
similar launch at a similar or corresponding speed. 
The closer the proposed launch and the launch from 
which the coefficient Is to be taken agree, the more 



and whose, efficiencies of propulsion differ. But the 
greater the similarity in hull, speed, and machinery, 
the greater will be the degree of accuracy with this 
method ot approximating power or, speed. It is a, 

coincidence that the formula - — ^ — — = C, which 

was originally derived from an empirical expressiau of 
the supposed general law of resistance, happens to be 
one of the series which represents the true law of 
resistance as laid down by the late William Froude 
lor ships of similar form when moving at speeds that 
are proportional to the square root of their linear dimen- 
sions. Weight has nothing to do with the resistance of 
a launch, but the weight of water displaced, and tihe 
method 'of displacing it, have to be seriously considered ; 
and it is quite oljvious that a lull -bodied launch driven 
at maximum 'Speed must have a different coefficient in 
any power formula Jrom the fine-lined river- launch 
which is steaming easily at the same speed. 

Rust Joint for Pipes. — Tlie following are the 
materials and proportions used in making a proper rust 
joint: -Sal-ammoniac, 1 part by weight; flowers of sul-. 
phur, 2 parts; borings, pounded small, 80 to 100 parts. 
After well mixing, the mass is moistened, and the joinliis 
caulked quite bait lull of yarn before the borings are 
put in. This makes a moderately quick-setting joint,, 
and any endeavour to hasten it will probably result in 
cracked pipe sockets. 
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Bamboo Fitment lor.Bay Window.— The bamboo 

fitment shown in the accompanying Illustration would 
be an ornamental addition to some styles ol rooms; It Is 
simple and straightforward to make, and the dimensions 
can be a.ltered as the maker requires, but the lowest 
rail should be 7 ft. from the floor. Brown bamboo has 
the best effect, ands is obtainable in 10-ft. and 14-ft. 
lengths by ?. in. thick; It will be necessary to join the 
ordinary lengths of 6 ft. 6 in. For the uprights, cut 
to 11 ft. two very straight bamboos that do not taper. 
These must be out across at the nearest knot to a length 
of 4 ft. 6 in., measuring from the heavier or bottom 
end, the knot being marked across before cutting. Tlie 
two 4-ft. 6-in. lengths then require filling at the cut 
end with a round wood plug 1 ft. long, leaving 6 In. 
out. The framework is all of 2-ln. bamboo, and should 
be dowelled throughout. The top rail should be at the 
extreme ends of the uprights the other 1 ft. below It, 
and the lowest rail 7 ft. from the floor. The ornamental 
design is all of 1-in. bamboo, worked in the usual way, 
and fixed with glue and fine panel pins, two being used 
lor each end of each piece. Neat fitting is required. 



visable to specify the order to be delivered In assorted 
colours. The colours in general use are red, blue, green; 
and yellow. These are termed plain colours, and, when 
only one colour prevails on a ooil of wire covered 
spirally with cotton, the cotton Is said t-o be lapped. 
Some vendors afieot two colours on one wire, one being 
a ground colour of white, yellow, bufl, or light brown, 
the other red, blue, green, far black wound over spirally 
with spacing between the laps, so as to give it a spiral 
appearance. Wire thus covered is said to be whipped, 
and commands a higher price. Braided wires are usually 
covered in two colours. Some of the most effective are : 
Red and white, blue and white, green and white, black' 
and white, red and yellow, black and yellow, red and 
Ijlack, red and green, and green and amber. Any other 
shade may be generally obtained to order when order- 
ing large quantities of several miles. Assorted colours 
on a large job are necessary as a means to distinguish 
one line from another, and branch lines from main 
lines. When exposed wires cannot be avoided, and it 
is necessary to run the lines along by a skirting, chair- 
rail, or dado, a twin-line wire, with fin outer coating to 
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so that the tagade when finished shall be rigid and 
strong. The corner bends under the lowest rail are 
of ij-in. bamboo,' spindled on with J-in. bamboo in the 
ordinary way. The two top corners must be out away 
to clear the cornice moulding of the room, pieces being 
joined across as shown. Tile whole is fixed by being 
held with the top rail hard against the celling, and 
secured by 3J-in. screws through the uprights to the 
woodwork of the side windows of the bay, or if the 
bamboo is required still farther back from the window, 
by plugging the wall. The two 4-ft. 6-in. pieces of tie 
uprights are then joined on with glue and secured in 
the same way. ' A curtain pole is put up, and three 
brackets are placed behind the lowest rail on the side 
to the window. This poje should be long enough to 
touch the two side walls, and li in. thick, with twenty 
wood rings to'match, no end fittings being' required. 
On this are hung heavy Oriental curtains, 2 yd. wide, 
which may be draped to the sides and drawn close to 
the centre at will. As a rule, in addition, the ordinary 
lace curtains are hung against the windows as usual; 
but in some cases these would not be required. 

Electric Bell Wires.— The outer coating of electric 
bell wires is of coloured cotton. When ordering a mile 
of this wire from a dealer or manufacturer, it is ad- 



match the paint or decoration, must be chosen. These 
twin wires are simply two insulated wires running side 
by side under one outer coating of-ooloured and par- 
aCaned cotton. Their inner coatings should also be of 
two different colours, to distingush the outgoing from 
the incoming line. The insulation in the commoner 
class of twin wires is simply double-cotton-covered and 
parafBned; but this cannot be trusted in lines run so 
close to each other— hence rubber or compound insula- 
tion should be Insisted upon in addition, to double- 
cotton-covered and parafSned, although the price to be 
paid is higher for the better insulator. Twin wires 
(twice, the cost of single wires) are described as 2/18, 
2/20, 2/22, etc., the second number being the gauge. 

Causes of Sewing-machine Needles Breaking.— 

These include the needle-plate hole being too small; 
edge of needle-plate hole too square (in this case bevel 
it with emery cloth or count^ersink it with the point of 
a drill); needle too small or striking the carrier; hook 
too late; shuttle or hook worn; needle striking shuttle 
(in this case rub a little off the shuttle point with 
emery); shuttle carrier not guarding needle; roll 
presser or foot too close to needle; or needle-bar set too 
low. If the hook race is adjustable, see that the hook 
is not set too close to the needle. 
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Artistic Fitting for Room Recess.— In many older 
rooms tlie recesses are a little difficult to deal -with, 
laecause shelves or other fitments liave been built into 
the walls. The illustrations here given are intended 
to overcome a difficulty ol this kind. For instance, in 
an upper room, which It Is desired to make into a 
drawing-room, there may be a shelJ which cannot be 
removed without danger to' the walls, and it la suggested 
that its appearance may be remedied in the way here 
shown. Fig. 1 shows the recess, the shelf presumably 
being 1 It. to 1 It. 6 in. from the ceiling. On the front 
of tlie shelf plant a moulding, say 2J in. or 3 in. deep, 
and, say, of the section shown in Fig. 2. On the top of 
this moulding fix an ornamental centre piece, which 
may be i in. or | in. thick and cut out in fretwork. Or, 
If preferred, a carved ornament of similar shape would 



French-polished, or of red deal or any other light wood 
painted to match the other woodwork and decoration of 
the room. Fig. 3 shows an arrangement which would be 
very much less costly, and though not so complete, ' 
would yet give an artistic effect to an awkward shelf. 
The moulding shown is fixed as before described. The 
centre ornament above .and the double ornament below 
the moulding may be cut out in fretwork, a small length 
of moulding being planted on the top of the two horns 
of the uiJi>er ornament, on which balls or vases should 
be fixed and a turned ball or vase on the centre point. 
Fig. 4 shows a similar arrangement, but Instead of the 
top ornament a turned baluster is substituted with a 
moulded rail, and the under ornament is shown with a 
pair of carved 'spandrlls instead of fretwork, the orna- 
ment at the sides- and the centre finishing off with a 
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be suitable. On this shelf vases, plaques, or slmila,r 
ornaments might be placed, as Indicated in Fig. 4. 
Under this moulding place two arched pieces of wood, 
say i in. or g in. thick, and out with the fretsaw. The 
under edge of the arch thus made may be rounded or 
bevelled, or a moulding may be planted on. The ends 
of the arches on each side are supported on turned 
pillars on a square base with moulded cap, about 1 It. 
high. The pillars may be li in. or 2 In. in diameter, 
and the capitals and bases may be turned plain or 
carved. This fitment may be secured to the wall with 
plugs and plates In the usual manner. In the recess 
thus formed a picture or pictures may be hung accord- 
ing to the space at disposal, and a small cabinet or a 
lounge might be placed in the centre. To improve the 
general effect, a curtain rod may be fixed behind the 
arched portion, and a pair of lace or light art muslin 
curtains would look well. This arrangement would be 
made of walnut, mahogany, or any similar wood, and 



turned knob. The curtain arrangement may be equally 
well adapted to these plans. The whole wood might 
be French-polished or painted or enamelled for each 
design, and the pillars may he square, round, or hexa- 
gonal. It is necessary that the new finish or paint har- 
monises with the rest of the room. 

Wax Tapers.— For preparing wax tapers, special wick 
is wound around a drum, and then is made to pass 
into the melted wax under a hqok placed at the bottom 
of the kettle containing the wax. The wax-coated wick 
passes through a draw-plate vsrhlch gives It the desired 
diameter, and then winds around a second drum. A 
little tallow, resin, and turpentine is often added to 
the wax In order to give it greater ductility. Wax 
matches, also, which are generally of paraffin, are 
made with the draw-plate. They are afterwards cut 
to the proper length, and tipped with a paste of the 
Igniting mixture. 
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Secret Fastening for Cupboard.— The spring catch 
for a cupboard shown In the acoompanying illustrations 
will, if eareiully made and neatly fitted, he hard to 
detect, and the difficulty could be increased if the press 
button were moulded to represent a flower or other 
ornament repeated at intervals on She side of th« case. 
The plan (Fig. 1) shows a portion of the door stile and 
side of the ease, with the catch In dotted lines, and 
■Fig. 2 is an interior eievation of part of the cupboard 
side, 'Showing the catch in position, the position of the 
lace-plate being indicated by dotted lines. The arrow 
in Fig. 1 explains how this view, is obtained. Fig. 3 
shows the spring catch complete as seen from Inside. 
Fig. 4 is the striking plate for the door, and Figs. 5 >to 
g^-show, lull size, the various parts of the fastening. 
This consists of a brass bar of J-in. sguare section, 1| in. 
long, -with the ends turned right and left, one being 
filed round and threaded to receive a disc or finger 
button (Fig. 6). The other end is rounded on the out- 
side to shut automatically , when the door Is closed. 
Near the middle of the bolt, wMch is swelled for 
strength, a J-in. hole is drilled to receive the pivot 
shown in Fig. 7. The lug of this has a spur on one end, 
which is driven tightly Into a hole in the face-plate, and 
riveted on the outside. At the opposite end a rWIn. 
hole is drilled, and the piece of J-ln. wire forming the 
pivot is filed down to fit. A small steel spring (Fig. 8) 
IS riveted to the face-plate behind the catch, and 
normally presses outwards the end of the bolt carrying 
the disc, a small pleffe of brass. being fixed under the 
front end of the bolt to prevent the disc being pro-' 
jeoted too far. Tills .piece should at first be made 



naked arm and hand should be used instead of the spoon. 
Any scum and air bubbles which may rise to the surface 
are skimmed off. All this should be done briskly, though 
not hurriedly, or the plaster, if fresh, may set before 
it oan be usfed. • The ordinary practice Is to make a waste 
mould in two distinct shells or layers, known as the 
Inner and outer moulds, and it is desirable that the 
inner one should be coloured, What colouring matter is 
used Is Immaterial; ochre is often used, so also is 
common black Ink, which slightly hardens the plaster. 
A mere tinge only is required — Indeed, a deep shade 
might stain and Injure the whiteness of the oast. The 
necessary quantity of water should be coloured before 
work Is begun and poured into a second vessel to free 
it from sediment. Let It be presumed that a model of 
the ornamental keystone of an arch Is to be cast. This 
is a simple affair, as the mould can be made in one 
piece only, whereas some models have to be moulded in 
two or more pieces. It is prepared by Mowing water 
over in a fine spray, so as to improve the surface and 
cause the liquid plaster to flow more freely over It. 
Enough water to form pools In the hollows should not be 
put on, or the plaster will be softened and the mould 
made rotten In those places. A basin of coloured plaster 
being mixed of the consistency of cream, It Is flung with 
the spoon or hand over the model, and forced into every 
hole and cranny ; bellows are used for blowing it where 
it cannot be sent without them. Every part (3 the clay 
has to be- covered to a depth of, say, J in. While this 
Inner shell of plaster Is setting— which It sihould do in 
a few minutes— a piixture' is made of clay and water as 
thick -as puddle, and brushed over It. This film of clay 
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rather too long, and -when the catch is fitted in place 
oan be filed off until the disc lies just flush with the 
face of the case. This stud has been omitted from the 
sketches for clearness, but Its position Is indicated by 
dotte 1 lines in the plan portion of Fig. 5. All the parts 
should be rubbed with vaseline to ensure noiseless work- 
ing, -.ajid in fl-tting the catch, after having marked Its 
position accurately on the outside of the case, bore the 
hole for the disc from that side, and then the position 
of -the sinkings can be easily ascertained, r 

Making Cast from Clay Model.— Clay models can 
rarely be prese^ed; It Is therefore usual to' cast them 
In plaster-ot-Paris by the process known as " waste 
moulding." By this process, the model is incrusted 
with plaster to form a mould, the clay Is removed, and 
the mould is, instead, filled with plaster. Afterwards 
the mould is broken away and destroyed, hence the 
name. Plaster-of-Paris is sold In three qualities— super- 
fine, fine, and coarse. The first is little used except for 
faelngi delicate work — such as small medallions; the 
second is used for facing both moulds and oasts in 
ordinary work ; of the last most of the thickness of the 
moulds is made, as well as the unseen parts of the casts 
themselves. The plaster is sprinkled -with the hands 
into a vessel partly filled with water. Hard lumps are 
by this means detected arid may be tihrown aside, and, 
as the plaster Is allowed to sink gradually, but few air 
bubbles are formed. When, instead of sinking, it begins 
to stand in heaps above the water, no more should be 
sprinkled in. Plaster only sets - properly when mixed 
with a certain quantity of water, and by the above- 
described method it oan be seen when the right pro- 
portions have been reached. The mixture is then well 
stirred together. For casting on a large scale, a pall 
win be most convenient to use; lor smaller work, a 
basin. A Spoon is put into the latter, and, by giving a 
circular motion to its bowl without bringing it above 
the -surface,- the finld Is m-ade to boil up. In a pall the 



is to prevent the outer mould from adhering too closely 
to the Inneir one. Fine plaster should be used for the 
inner mould, but for the outer one coarse will suffice. 
It Is mixed and fiung over the inner shell In the same 
manner as before. It Is usual to strengthen the outer 
mould with rods of iron so as to save plaster, and also 
•to keep the mould from w-arplng, which it is liable to 
do when It becomes heated in setting. Those who do 
much of this work keep by, them a number of bars 
varying In length and thickness, and bent In different 
ways; but any odd pieces of iron will answer the pur- 
pose. When the outer mould is, say, i in. thick, the 
irbns are laid upon It in- such a way as will most add to 
its strength, and they are -then embedded by pouring 
on more plaster. The mould altogether should not be 
less than J in. thick. Plain, not coloured, water is used 
lor mixing the plaster lor the outer mould. " Whenever 
a vessel has been emptied, It should be rinsed out 
before inore plaster is mixed in It. In half an hour the 
mould will have set, and the clay oan be removed from 
within it. When a model Is moderately flat, and has not 
many undercuttings, the whole may be extracted in a 
single lump. This Is done rather by persuasion than 
by force. By pushing the clay, it is not difficult to make 
some little opening between it. and the plaster; water 
is poured into the opening, and the clay gently worked 
up and down. More water is poured in, and is Induced 
gradually to spread over and soften the face of the 
ihodel, which presently slips out. Low reliefs may thus 
be extracted absolutely uninjured, so that a second or 
even a third mould may sometimes be taken from them ; 
but when the relief Is high, -with projecting masses, the 
clay has to be dug out piecemeal. 'After removal of the 
clay, the' mould is well washed with soap and cold water. 
As lany rough treatment might injure its face, a soft 
sponge is best f qr doing this ; in hoUows where a sponge 
cannot be used, a soft brush may be substituted. Fin- 
ally, the mould is swilled out by directing a stream of 
clean water through it. The common idea that, before it 
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Is filled with liquid plaster, a mould must be dressed 
with grease, soft soap, or some similar substance Is 
erroneous. Except in very coarse work, any such dress- 
ing would do more harm than good. A cast will not 
adhere more closely than is desirable to a mould which 
Is thoroughly saturated with water, though It will stick 
fest to one only slightly moistened— mudti faster, indeed, 
■than to a dry one. After washing, it is well to fill 
the mould without unnecessary delay, for a fresh mould 
always chips oft more satisfactorily than a stale one. 
The cast has first to be faced with fine plaster, whioh Is 
mixed wl-th plain water. It Is, when ready, poured into 
the mould, which is gently rocked, so as to Induce the 
liquid mixture to flow Into and cover every part of it. 
Into crannies where it would not otherwise enter it can 
he blown with the bellows. The facing of fine plaster 
may perhaps be J in. thick. Coarse plaster Is then sub- 
stituted, and continued to be poured in till the average 
thickness Is i In. A cast similar to the one In hand will 
scarcely n«6d strengthening; but,,when necessary, strips 
of slajte or rods of metal may be embedded. When the 
oast has had time to set, the mould Is chipped away 
with a blunt chisel and mallet. The outer portion can 
be removed with a few strokes, and in a few pieces, for 
the film of clay between will cause it to leave the inner 
portion readily. Great care Is needed in breaking away 
the inner shell- It is not desirable that it should leave 
too freely, or It may bring with it some of the pro- 
jecting parts of the actual cast. It is safest to hold the 
chisel almost at right angl-es to the surface whilst at 
work. The colour of the Inner mould— a lightish grey 
If Ink has been used— renders it easily distinguishable 
from the pure white of the cast, so that there ~lB no 
danger of driving the chisel into the latter by mistake. 
Any parts accidentally broken from the oast are stuclt 
on with either liquid plaster or dissolved shellac. 

Usual Weights of Sbeet I<ead for Various Pur- 
poses. — The weights of sheet lead are varied according 
to the class of work, and may be graded as follows : — 

Pounds per sq. Ji. 

Cistern bottoms - - -- 

,, sides 

Flats 

Gutters 

Valley Gutters 

Ridge ■ 

Hips 

Flashings 

DlstinguisMng between Petersburg, Swedish, 
and American YelIo\p Deals, and Yellow and White 
Baltic Deals. — Kussian deals generally come unmarked 
Into the market, or only dry stamped or marked at their 
ends with the blow of a branding hammer such marks 
being also termed hard brands. In some cases where 
the goods are not branded, the second quality have a 
Ted mark across the ends, third being easily distin- 
guished from second quality goods. The well-known 
Gromoff Petersburg deals are, however, marked with 
C. & Co., the initials of the shippers (Clarke & Com- 
pany). Another good Petersburg brand is P. B. (Peter 
BelaiefE) for best and P. B. 2 for second quality. Swedls'h 
goods are never hammer-marked, but invariably branded 
with letters or devices stencilled on the ends In red paint, 
which makes it difficult to judge of their quality by in- 
spection, as they are stacked in the timber-yards with 
their ends only showing. Some of the common fourth and 
•Btiti quality Swedish goods are left unmarked, but they 
may generally be distinguished from Russian shipments 
by the bluer colour of the sapwood. The first and 
second qualities in Swedish deals are classed together 
as " mixed," being scarcely ever sorted separately, after 
which we get third- down to filth-quality goods. Deals 
■of lower quality than third are nearly always shaky, 
or very full of defects of some kind. American goods 
are not branded, as a rule, though some houses use 
brands In Imitation of the Baltic marks already de- 
■seribed, but without following any definite rules. The 
qualities may .however, very often be known by red 
marks, I., II., lU., upon the sides or ends, but the 
qualities of American yellow deals are easily told by 
inspection, the custom In the Lo.adon Docks being to 
■stack them on their sides, so as to expose their faces to 
Tdew, and allow of free ventilation. Baltic yellow deals 
are from the Plnus sylvestris or Northern pine. The 
■colour of the wood is generally reddish-yellow, or 
honey yellow of various degrees oj brightness, an- 
nual rings about -f^ in. wide, the outer part being 
of a bright and reddish colour. When knots occur, they 
are from 1 In. upwards In diameter, and not very hard. 
This timber is stranger and more durable than white 
*leal. Baltic white deals are from lihe Abies excelsa or 
spruce fir. The wood is of yellowish-white, or sometimes 
of a brownish-red colour, becoming of a bluish tint 
' when exposed to the weather. The annual rings are 
generally clearly defined, the surface when planed has 
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a silky lustre, and the timber contains a large number 
of very hard glassy knots from 1 in. downwar^ds in 
diameter. The sap-wood is not distinguishable from 
the heart. 

Moorish Lamp Pendant.— The accompanying design 
(Fig. 1) Is for a pendant in tlie Moorish style that 
may be used to light up any odd corner or an alcove 
in an effective manner, and its conistructian is fairly 
■ simple. It may be made either In thin sheet brass and 
finished with dull gold lacquer, or In zinc and painted 
in various colours with enamel. A section is shown at 
Fig. 2. The vase-shaped portion a should be made In 
twelve separate pieces, each lightly beaten out with 
the hammer and soldered at the top B to a small metal 
plate which is screwed on to the main stem; at the 
bottom the pieces are all soldered to the thin metal 
ring C. ■ The lower part of the fitting Is hexagonal, as 
shown at Fig. 1, and is supported by the spider a 
(Fig. 2). At each of the six corners of the flat metal 
plate D should be hung a small cirimson silk tassel, 
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a larger one being hung at E as shown. Three screws 
F support a wire ring from which hangs the glass bead 
fringe, this being obtainable in any desired colours. 
• The screws also hold in position a round opal disc, 
which adds greatly to the general effect' and also serves 
to reflect light. The diameter of the fringe should be 
about 7 in., and the rest of the lamp should be in 
proportion to this size. 

Colophony or Besin.— Besln Is the residue left in 
the <itills after the distillation of turpentine. It is con- 
tained in the state of solution in the natural turpentine 
or gum thus derived from several species of pines, and 
is simply separated as a by-product in the manufacture 
of the volatile oil or spirit of turpentine. Resin is 
usually Importea in barrels, into which it was poured in 
the melted condition; it Is therefore usually In very 
large masses, which, if of good quality, are pale amber 
coloured and quite transparent, but the common kinds 
are dark brown or nearly black. Resin is an oxidation 
product of turpentine, and It Is a well-known fact that 
Jil of turpentine on keeping gradually thickens or be- 
comes fatty, and will further solidify after a time; this 
change Is brought about by the absorption of oxygen and 
the formation of resin. Resin is easily melted; It is 
readily soluble in turpentine, alcohol, etc. Used alone, 
it forms very brittle varnishes. 
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Determining Magnifying Power of a Field-glaSB.— 

A commoa method is to ascertain the focal lengtli of the 
object glass, and divide that hy the equivalent focus of 
the eyepiece. As, however, few opticians, and still fewer 
aih3,teurs, would be abl« to measure these foci with the 
accuracy required, another way is suggested. Paint on 
a black background a white vertlrai scale, with grad- 
ations 1 ft. long, and spaces between each 1 ft. long. 
Have six spaces, and let the bottom space be occupied 
. by a circle 1 ft. in diameter, and, to be more accurate, 
subdivide the 1-tt. spaces into ten parts, alternate grad- 
ations bS'ing 3 in. and 6 in. long respectively. At a 
distance of 50 yd. from the scale, fix the fleld-glass on 
a telephone stand, with universal motion, or On a 
eurveyot's ball-an,d-socket stand; look through the 
glass with one eye, and with the other observe the 
number ol divisions ' and subdivisions the magnifying 
circle covers. The result would be the magnifying 
power sought,. 

Preparing Foundations for Wood-block Floors.— 

The ground b6n«ath a wood-block floor must be abso- 
lutely firm and unyielding. The surplus earth from 
the foundation trenches should be evenly distributed 
over the whole surface, so that by exposure to rain 
before the building is covered in, and the constant 



mon practice of flooding the concrete with water to save 
another turning over .should not be tolerated,; satisfac- 
tory results can only be obtained by steady watering, 
even though this may entail an extra turning over to 
bring the mass to a proper consistence. When the con- 
crete has become firm enough to walk upon, cement 
from i in. to S in. tJllck, and gauged 1 part of cement to 
3 parts of good sharp sand thoroughly washed, is floated. 
Dots are first levelled, and screeds run about 9 ft. apart, 
and as soon as the screeds have become steady the body 
of the floating is laid iri and struck ofl level from the 
screeds with a long straightedge. No attempt 'should be 
made to flulsih the faoe with a hand float, or hollow 
places would result; as soon as a room is completed it 
should be barricaded, and, when the floating haiS firmly 
set, scaffold boards should be laid down so that the 
cemented surface may not be damaged by walking upon 
it. The laying; of the blocks should be deferred as long 
as , possilile, in order that the cement may become 
thoroughly dry; The time taken in drying will depend 
upon the weather and the time of year, but in any case 
several weeks wild be required. 

Portable Table for Table Tennis.— Figs. 1 and 2 show 
elevation of a portable table tennis table which would 
be of simple construction. The whole can be readily 
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traffic of the workmen for a period of several months, 
the bottom will become thoroughly hardened and con- 
solidated. When the ground is firm enough, the surface 
' is levelled oH at a depth below tbe floor level equivalent 
to the combined thickness of the gravel filling, the 
concrete bed, the cement floating, and the wood blocks, 
so that the face of the Latter may flnlsii at Its proper 
level. On the levelled bottom a filling either of broken 
brick or of rough gravel is laid, to a thickness of not 
less than 6 in. to 9 in. ; if dry gravel is used, it should 
be well damped, and then rammed doWn to its proper 
level. Next comes the bed of concrete, whlcb should 
be not less than 4 In. thick; and as it is necessary to 
bring this to a true faoe, pickets are driven In, in rows 
about 9 ft. apart, and levelled to each other so that 
■tlheir height above the gravel filling is equaj to the 
thickness of the concrete. These pickets act as guides 
to which screeds can be laid, and when the concrete 
Is flUed in it can be struck off level from the screeds 
with a 10-ft. straightedge. The con<!rete is gauged 5 to 1 
—that Is, 5 parts of clean -washed gravel to 1 part of 
cement; these liroportlons being carefully measured, 
and not merely approximated. The gravel must be 
really clean, and the gravel and cement thoroughly 
mixed together whUe In the dry state, the mass being 
burned over at least twice. The water Is applied through 
a watering-pot or a hose fitted with a fine rose; water 
poured from a bucket oi; from a watering-can without a 
rose Is so irregularly and unequally distributed that 
much of the cement is washed out and lost. The com- 
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separated or connected by loosening, but not taking off, 
four vflng nuts A and b (Figs. 1 and 3), the hooked ends 
of the rods d (Fig. 1) being drawn out of the sockets in 
the rails, which, being hinged to the legs of the centre 
table, can be folded together. Thus the middle part 
can be used as a separate table,, which, like the outer 
leaves, has the legs so arranged that the rails to which 
they are connected are hinged to the ledges of the top. 
Then, by moving the iron rods out of the eyes, which 
are screwed into the lo^er rails of the table, into the 
legs of the leaves, the pieces in each case can be folded 
down as shown at Figs. 4 and 5. The total length of the 
table is 9 ft., the breadth 6 ft., and the height 2 ft. 5 in. 
The top is made up of three leaves, each of which can 
be formed of three or more pine boards about 1 In. 
thick. These should be jointed and glued, and a much 
stronger job results if the joints are ploughed and ' a 
cross Ixmgue Is inserted as well as glueing. American 
white wood or bass wood, although a little more costly, 
would make a much better top, and could be obtained 
so that only, one joint would be required in each of the 
outer leaves the middle leaf needing only one joint. 
The leaves should be planed off true on the under side, 
and the ledges should be prepared and screwed on the 
under side, as in Figs. 3, 4, and 5, to prevent warping. 
Then the upper sides of the leaves should be planed 
off true and smooth. For the legs and rails use white 
or red deal. The several pieces should be planed true, 
and then set out for the joints., the legs and rails being 
mortised and tenoned together with barefaced tenons. 
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The braces to hold the legs and rails of the leaves 
rigidly together are shown at Fig. 6. All these joints 
should be properly glued together, and II desired may 
1)6 further secured by Inserting wood pins. Each top 
rail of the legs should be connected to each ledge by 
two 2-in. black flap hinges, these being fixed so tha.t 
when the legs are raised in a vertlestl position the top 
rests on the rails. The iron tie-rods should be of J-in. 
round iron, one end being forged and connected to an 
eye plate, as shown at K (Figs. 4 and 5), while the other 
end Is bent so as to clip into an eye screwed into the 
rails of the centre table, or into the- legs of the leaves. 
Next the four movable rails should be prepared and 
connected by backflap hinges to the legs of the centre 
table, as shown in Fig. 6. The irons marked D (Figs. 6 
and 7) may be made ot W-lh. round iron, one end being 
turned up so as to fit into an iron socket let into the 
rail D. the other end being threaded lor a wing nut. 
The movable rails keep the leaves flush. 

Manufacture of Sodium Peroxide.— This power- 
ful bleaching agent, when obtained by the conver- 
sion of metallio sodium, is accomplished easily by 



ary for contrast; or two warm colours,- with one cold 
colour as a contrast. Colours of the same hue may be 
-altered in value by the addition of white to one of them, 
or one may be altered by adding to it its complementary 
or contrast colour. Experience shows that a colour may 
be deepened in appearance by being contrasted with 
white, or may be liglitened by the contiguity of black.. 
Blue makes yellow look brighter and fuller of colour.. 
Yellow causes blue to look purer and less luminous. 
Blue and yellow stand next to white and black as 
examples of contrast. Blue on a black ground appears, 
to add orange to the black, thus making the latter less 
brilliant. As Chevreul says, " Each becomes tinged 
with the complementary of the other." On the other- 
hand, orange oh , a , black' ground appears to add blue 
to the black, so that It -appear^ of a deeper black. When- 
carmine is either mixed with or placed on a black, it 
becomes purplish In tone. Black placed upon white 
causes the white to tend towards a bluisb grey ; whilst 
upon yellow it appears tinged with olive green. The 
luminous colours, as yellow, orange, red, and, generally 
speaking, the light tones of all colours, are improved , by 
the presence of black, but blue is an exception. 'White- 
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burning It in an excess of dry air, free from carbon 
dioxide, in a suitable externally fired retort. On re- 
moval from the retort, and whilst still hot, it la ground 
to -a fine powder, and, as it deteriorates quickly on ex- 
posure to air, it is packed at once and shipped in air- 
tight cans. It must be handled with great care, -as it is 
very powerful. Commercial sodium peroxide contains 
about 18 per cent, of available oxygen when fresh. 

Colour Combination as Applied to House Faint- 
ing. —In devising a scheme of colour lor a building or 
I>art of a building, several methods may be adopted. A 
primary may be tiaken, and used in small quantities 
with all the hues into which the primaries enter; for 
ex-ample, yellow m-ay be used with all the hues between 
orange and blue for a wall surface; or one primary may 
be selecfted, and two secondaries, as red, green, orange ; 
or the broken tints or tertlarles may be used, say, 
claret, russet, and olive green. In a scheme the colours 
should be gently graded one into the other. An alterna- 
tive is to select one colour for the ground, and use darker 
or lighter tones of the same colour, with a complement- 



grounds do not suit luminous colours. If white is mlxedi 
witfti a pigment, it weakeois its intensity; thus ver- 
milion becomes a pink. It Is best, therefore, to lighten 
it Svlth chrome yellow, as this will not destroy its. 
character. The browns are also deprived of their tone 
by white. Eaw sienna is a useful pigment to prevent, 
obalkiness in a scheme of colour. Generally speaking,, 
black causes colours to look brighter, while white lowers 
their luminosity. 

Commercial Varieties of Mica.— These Include the- 
white or potash mica (muscovite), yellow or magnesia 
mica (phlogopite), and black or iron mica (blotite), but 
there are no hard and fast lines, and they shade into- 
eaoh other. The last Is the commonest, and generally 
is excellent for electrical purposes when not marred 
by specks and streaks, which absolutely destroy its 
usefulness; it is of no use for glazing and grinding up. 
The yellow mica (which includes the " amber mica " of 
the trade) is fairly well adapted and much used for 
glazing, for which potash, mica IS particularly suited, 
though it is t-oo hard and brittle for piost electrical uses^ 
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Ascertaining Specific Gravity of Portland Ce- 
ment. —The specific gravity ot a substance Is tlie pro- 
portion which its weight bears to that of an equal volume 
of some other substance which is adopts/ as the stand- 
ard of comparison. In the case of solids the standard 
Substance ladopted is pure water; and since the weight 
of a given bulk of water varies somewhat with Its tem- 
perature, and also with lihe state of the air, the tempera- 
ture is talcen at 62" ¥., and the latter at 30 in. at sea level. 
On the Continent the temperature is taken when water' is 
at Its greatest density, tbat Is, at 39'2° F. As these 
figures are somewhat difficult to remember, and as abso- 
lute scientific accuracy is difficult of attainment, the 
following are sufficiently appfoxlmate fox all practical 
purposes, and are easy to bear in mind. The specific 
gravity of any substance in the centimetre-gramme, 
second (or Continental) system is Its weight in grammes 
per cubic centimetre ; in England the weight In ounces 
per cubic foot -^ 1,000 = the specific gravity; thus the 
weight of |Water per cubic fttot is 1;000 oz., and Its 
specific gravity Is taken'at 1; a cubic foot of gold weighs 
about 19,260 oz.,,and Its spedftc gravity is 19-26; a cubic 
loot of cast-iron weighs from 6,992 oz. to 7,690 oz., and Its 
specific gravity Is from 6'99 to 7"59. Inasmuch as It Is 





FIG. 2 



Specific Gravity Bottles. 



difficult. If not impossible, to obtain a cubic foot for 
the purpose of asceortaining^thfe number of ounces, the 
specific gravity is obtained as follows. Weigh any avail- 
able piece of It first in the air, w, then In water, w, and 

the specific gravity = —^ — . When the solid takes the 

"W — w 
form of a powder, like Portland cement, such a method 
either of calculation or of weighing is Impossible. A 
cubic foot of Portland cement at 112 lb. per bushel would 
weigh 90 lb., or 1,440 oz. per cubic foot, and should have 
■a specific -gravity of 1'44 ; whereas the ascertained specific 
gravity is 3-127. 'This is accounted, for by the presence 
of a consldeiiable quantity of atmospheric air in the 
interstices between i2ie particles of cement. The three 
iollowing methods of ascertaining the specific gravity of 
cement are practical, approximately accurate, and com- 
paratively easy to carry out: The first .method is that 
suggested by Mr. T. W. Keates, F.C.S. The apparatus ■ 
consists of a balance capable of determining weights to 
a, grain, and a double bulb bottle similar to..that shown 
in Fig. 1. The exact oapaoity.of-the lower bulb is of no 
Importance, but it Is desirable that it should somewhat 
exceed the capacity of the upper bulb. On the neck 
Ijetween the bulbs is a file-mark B, and on the neck of the 
upper bulb is a similar mark A. The capacity of .the 
upper bulb between the marks A and b must be accur- 
.ately determined, and may conveniently be either 500 
or 1,000 grains of water at 62" F., the latter size being 
.preferable, to obviate- mathematical calculations. As 
Portland cement is 'to some slight extent soluble In 
water,- -some ^ngia-eers -aaid chemists recommend t^t 



either petroleum or turpentine should Be used. The 
capacity, -then, between -the marks B and A must be 
equal to 1,000 grains of the liquid used, and after the 
specific gravity of the cement, in proportion to the 
liquid, has been obtained, a slm.ple rule-of-three sum 
is all that Is necessary to ascertain its specific gravity 
in proportion to water. The mode of procedure is this; 
Fill the bottle with turpentine (or whatever other suit- 
able liquid may be chosen) to the mark B, ajid ascertain 
its welgiht eyaotly. Weigh In a scale exactly 3,500 grains 
of oement, and <iop it carefully and gradually into the 
bottle until the surface of Vhe liquid rises from B to 
A; weigh oarelully the remainder of the cement, and 
the dlfferenoe will represent exactly the weight oj the' 
materiai so added, and will give, divided by 1,000, the 
actual specific gravity. The only precautions to be ob- 
served are : (1) That the air, whloh Is apt to cling to the 
particles of the cement when dropped into the liquid, 
Is- carefully removed by shaking or stirring; and (2) 
that, if. a very volatile liqujd.be used, .the -bottle should 
be stoppered or corked to prevent evaporation. An- 
other method Is suggested by Mr. H. K. Bamber, F.I.C, 
who prefers -to use water, as he found that turpentine 
expands rapidly vrith every Increase of temperature. 
He us'es a plain bottle, holding exactly 1,000 grains to a 
mark in the neck. The bottle Is filled accurately with 
water at 60° F. ircaa a cistern wiped dry and clean 
outside, and oarefuliy weighed.. About two-thirds ol 
the warter is then poured out, and 100 grains of cement, 
accurately weighed, are then poured in through a dry 
glass funnel, the bottle is corked, and lihe vf^hole well 
S'liaken for three or four minutes, to prevent setting and 
to disengage the air. The bottle Is then again accurately 
filled to the mark with water from the same dstem, 

' TJfhere the temperature will not haVe changed, and' the 
bottle wiped dry and clean and again weighed. If no 
water had been displaced by the cement, the 'whole 
should weigh 100 grains more than before; but it will 
be found that, with a good cement. It ■will weigh about 
32 grains less ISian this, which will be the weight of the 
quantity of water displaced by the 100 grains of cement. 
If the 100 grains be now divided by this 32, It will give 
the specific gravity of the cement— namely, 3-125. The 
difference in. temperature at the two weighings Is in- 
appreciable. ' The -third method, -which en/ables the 
operation tobeperformed with facility and expedition, 
has been devised by Mr. I. J. Maun, M.Inst.C.E. His 
apparatus consists of a glass bottle holding, like that 
used by Mr. Bamber, when filled to a mark on the neck, 
a glv^n quantity of llqiiid,- ivhlch may convenlen-Uy be 
1,000 gjrains ; and of a glass pipette (see Fig. 2) furnished 
■with a graduated stem and stopcock, and containing, 
when filled to the mark c on its upper extremity, a 
volume of liquid equal 'to that held by the first men- 
tioned bottle, minus the quantity displaced by 1,000 
grains of the densest Portland cement, or whatever oHier 
powder is Intended to be examined. In using the In- 
strument, .for whloh Mr. Mann has adopted the term 
" gravimeter," he fills the pipette to the mark c with 
paraffin, prefeixlng this liquid to water spirit of wine, 
or turpentine; 1,000 grains of the cement are introduced 
into tbe bottle, which is then placed underthe pipette 
and filled to the mark in the neck. Before this is quite 
completed, the vessel should be corked, and the contents 
shaken to remove the air-bubbles that may be entangled 
In -the cement. The height of the column of liquid 
remaining in the pipette determines Hie specific gravity, 
■which can be at once read off on the graduated stem; 
in reading the gravimeter, the second place of decimals 
is estimated. Any greater degree of accuracy may be 
obtained by diminishing the diameter of the stem. It 
is manifest that the denser the cement, the less liquid 
■wUl be displaced in ilie smaller vessel, and therefore -the 

■ less -will- remain In the pipette. The advantages claimed 
for this gravimeter are, -that one weighing is sufflcieot, 
and all arlthuietlcal calculations are dispensed with; 
it also requires a minimum of .skill In manipulation. . 

Cause of Smell from Heating Apparatus.— The un- 
pleasant smell from beating apparatus when it is em- 
ployed for -the first time after a long rest is well known ; 
the ismell exists even if the -temperature does not reach 
the bolllng-poiut of -water. It has frequently been as- 
serted that the smell was du^ -to a dry distillation ol 
the-dust partl<ile3, though -this could- Ms©- place only at 
temperatures greatly . exceeding those likely -bo arise 
in the usual forms of low-pressure steaan apparatus, or 
those depending on the circulation of hot water. In 
order -to arrive at the real cause, exhaustive examina- 
tions were made In Germany, and It was shown that the 
fine dust consisted largely, and -in some oases wholly, 
of very mlnu-tely divided horsedung. Moreover, the dust 
found in the cold pipes always contained a large propor- 
ion ol moisture, and was rich in mioro-organisms. When 
the apparatus Is first set in operation the warmth in- 
duces these organisms to vegetate In great numbers, and 
reeiiUis in setting ftse latge, volumes of ammonia. This 
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gives rise to the unpleasant smell, and has an irrHatlng 
■effect on the mucous membrane. In order to avoid the 
smells, all that Is needed Is thoroughly to clean the 
pipes and colls before the fires are lighted. 

Variation of Electric Resistance at Low Tem- 
peratures. — This is very great In the case o! the pure 
metals, while with alloys It Is usually less. An ex- 
periment tha.t shows "this is to connect a small coil ot 
copper wire forming part ot an electric circuit with a 
mirror galvanometer; when th« coll la plunged in 
liquid air the current increases greatly, and in fact Its 
value at - 190° C. Is as much as six times that at zero. 
This Is shown more clearly by a group of incandescent 
lamps which have a reslstance-coll in series, and thus 
'burn at low redness ; when the coil Is plunged in liquid 
air the lamps bum with a bright light. According to 
recent researches ot Dewar, the resistance diminishes 
.gradually with the temperature, but on arriving at 
— 250° C. the diminution becomes less and less, so that 
the resistance art the absolute zero should be still ap- 
preciable. Dewar has shown that, at the boiling tem- 
perature ot liquid hydrogen, the resistance of copper 
'becomes yfe tbe value at normal temperature, which is 
^somewhere about 16' 0. 

Colour Hues and Tones.— The essential dlfEerence 
■between hues and tones of colour is not by any means 
■clearly understood. Hues are the dlflerent modifica- 
tions which any colour may undergo by the addition ot 
another colour, while tones are the varying strengths 
-ot a colour resulting from the addition of white or any 
reducing medium, varnish, etc. Thus, if a little violet 
ialce colour be added to a dark bronze blue it will 
alter its character or its hue completely. The addition 
■of crimson lake to vermilion gives the latter a crimson 
hue. A grey made by mixing black and white is capable 
■at receiving almost any variety ot modifications— ^that 
is, > hues — ^by the addition ot suitable colours. What is 
known as simultaneous contrast with reference to 
■coloured surfaces, however produced, has Invariably a 
•considerable influence on colour as it appears to the 
eye, accentuating or minimising the effect of each 
colour according to its surroundings. Thus it a stixmg 
red and equally powerful green are printed side by side 
both -colours will be enhanced, and the same applies to 
dark blue and dark yellow. Now vary the contrasts, 
and the results will be that when blue or yellow are 
printed alongside either green or red no colour shows 
to advantage, and all are often seriously depreciated 
In hue. 

Elastic Moulds for Plaster Casts. — The incon- 
"venient rigidity ot plaster moulds, which will not accom- 
modate themselves to any undercutting, led to the in- 
vention ot the elastic mould, which may be pulled over 
any moderate projection, and, if necessary, a clean cut 
anay be made in it, yet its elasticity will bring it back 
to Its original shape. Glue was the material first used, 
but this has since been superseded by gelatine. The 
gelatine used should be of a good quality— such as Is sold 
at from Is. 6d. to 2s. per pound. It Is soaked in cold 
.water for four hours, and then, without more water 
<l)eing added, is heated In a glue-pot. On a larger scale, 
a vessel arranged on the same principle as the glue-pot 
is contrived. AVhen the gelatine Is dissolved, a few 
•drops of carbolic acid are added to prevent mouldlness. 
White beeswax or parafBn wax (ready melted), in the , 
proportion of from J oz. to i oz. to the pound of gela- 
tine, is also well stirred in. Many objects are merely 
■oiled before moulding, hut, if the object be plaster, it 
is brushed over two or three times with shellac dissolved 
In methylated spirit; and a sufadent enclosure Is 
formed round It to keep the gelatine within bounds. 
The mould is poured on as a thlcklsh syrup, neither 
boiling nor cool, but just as hot as the finger will bear 
with comfort. Every part of th^e object is covered to a 

-depth ot, say, | in. About twelve hours is needed to 
stiffen the mould, but placing it in a cool draught 
hastens the setting. An outer case of plaster to give 

-support to the gelatine is generally desirable. Before 
making it. Instead of the clay water used in waste 
moulding, oil is brushed over the inner mould. A little 
powdered alum, say 1 oz. to the gallon, is dissolved In 
the water used tor mixing the plaster. Alum hardens 
plaster; it also lessens its tendency to grow hot whilst 
setting, and this latter is the chief reason for using it 

'in connection with elastic moulds. Hea,t melts and 
spoils the surface of the gelatine, and must be guarded 
against. When the plaster case has set, it is taken 

•oB the inner elastic mould, which Is .then carefully 
pulled from the object, and again fitted into Its case. 

■On every occasion before the mould is filled It Is oiled. 

"The plaster used for filling It is mixed with alum water, 
and, after the cast has begun to set. It Is well to keep 

:It cool, by covering it with a cloth dipped. In cold water 

land wrung out, or by laying bits ot ice on It.^ Elastic 



mould can be taken from soft as well as from hard sub- 
stances. In ornamental work they are not infrequently 
taken direct from the clay model. In such oases a soft 
oamel-halr brush Is used tor laying on the dressings of 
shellac. 

Standard Oil-lamp. — Fig. 1 is an effective design 
tor a floor s'tandard for an oil-lamp. It Is suitable tor 
making either In wrought^iron or brass, and the orna- 
mental shield-work, etc.. Is Intended to be made ol 
repouss6 sheet metal. Elg. 2 shows the method ot fixing 
the tour feet to the main stem ot the standard. A 
(Fig. 2) Is a turned piece ot metal sunk on. tour sides 
to a depth corresponding to the thickness of the metal 
ot which the leet are made. To this piece the feet B 
are screwed, as shown, and it is also tapped I in. at the 
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Standard Oil Lamp. 



top to take the stem of the standard. To conceal these 
joints, the turned collar c is slipped over, this being 
drilled and tapped to take screws D, which hold the 
shield-work. The standard is Intended to be adjustable 
to various heights, so that the stem is in two parts, the 
upper sliding into the lower, and being held in position 
by the thumbscrew e (Fig. 1). The height from tlie floor 
to the thumbscrew should be about 3 ft. 3 In., sufficient 
length ot sliding tube being used to allow of raising the 
lamp anotbei" 2 ft. A full-size working drawing should 
be made before setting to work, all the rest of the fitting 
being kept in proportion to tHe dimensions of the lamp 
Illustrated above. 
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Painting Portland Cement Worlt. — Portland 
cement Tyork to be painted should be thorouglily hard 
■and dry. It Is advlsahle to let the work stand lor a 
year before oil paints are appHed. First briish over 
the surlaoe with dilute sulphuric acid — 1 part of acid 
to 100 parts ot water— and allow.thls to dry before point- 
ing, A preparatory coating lor oil paint Is a solution 
of common water glass In 3 or ■ 4 parts of water. Two 
applications, followed by a washing With water, and 
another application of water glass, will be effective. 

Making Ruffler for Sewing Maclilno.— Fig. 1 repre- 
sents a ruffler or gatherer that may easily be attached 
to any modem sewing machine. The presser foot and 
ruffler are shown all In one, but it would be quite a 
simple matter to make this attachment so as to be 
fixed on the presser foot by meajis of two screws. 
Forms of presser leet vary according to the shape of 
the presser bar to which they are attached, and the 
Illustration simply shows one kind of foot In use. It 
Is a blank loot having a small hole drilled In it, through 
which the needle passes, and it is well bevelled from 
tihe front edge to the rear of tiie needle hole to admit 
the material as It is gathered. The crimping blade A 
(Fig. 2), is attached to the lever b by means of two 
screws. It consists of a piece of very thin steel bearing 
at the end teeth like a saw, and with a 'long slot to 
prevent it ®trl)£lng-tiie needle In Its forward movement. 
It Is Illustrated by Fig. 3. , The ruffler gains its actaon 
from the needle bar. A special needle clamp (Fig. 4), 
having a boss. Is pLaced on the needle bar, which, as it 
descends, comes In contact with the ruffler lever c 
(Fig. 2); thus It gives motion to lever B, which holds 



easily be ascertained whether the barrels are- dry or 
not ; If dry, the rust will fly- off quickly when the scratch- 
card is applied ; but ,11 not , dry, the ruiit will adhere- 
firmly, and the barrels will present a s-fereaky appear- 
ance. As soon as they are . scratched off the barrels- 
must be reobated, and left till late in the afternoon or- 
evehlng. They must now be boiled in clean, soft water 
lor twenty minutes, and, after taking out of the boiling, 
water, must be left till oold, thep reooated lightly and 
allowed to stand till morning. On the third day the- 
same process must be repeated. So, too, on the fourth 
day, except that, after boiling and soratehlng, the- 
barrels must be immersed in hot water, and, when, 
nearly cold, oiled Inside and out with neatsloot oil.. 
The barrels should always be oold before boiling; the- 
same water can be used for boiling all through the 
■process, being -replenished as evaporation take's place. 
A tin boiler can easily be made -with a lew sheets of 
tin. The wooden plugs for holding the barrels can 
always be removed when scalding barrels, the water^ 
being allowed to flow throug-h them; and it must be 
perfectly' understood thart nothing of a greasy nature 
must come in contact with the barrels while they are 
.being browned. Turkey sponge should be used. -when, 
coating the baxi'els. 

Fitting up Baths.— Copper bathis are the best, 
although those made of cast-iron answer very well, 
, especially when they are not to be enclosed. On no. 
account should th.e hot and cold water supplies be 
attached to the waste pipe or enter through the bottom 
of the bath. The cocks should be fixed in -view, and the- 
water run In at the top. Where the escaping steam. 
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the crimping blade A. The letum action is caused by 
a coll spring. Which can be seen better in Fig. 1. The 
stop lever D (Fig. 2), if brought against the lever E, 
forces the crimping blade out of action, so that an 
operator could begin by doing a little plain stitching, . 
then a -piece of ruffling, .and finish off with pl.ain stitch- 
ing. It is a simple device, but exceedingly hanijy. 
Fig. 5 shows a .special needle plate ; this, with a feeder 
to correspond. Is necessary. ' It will be noticed that the 
feeder slots are behind the needle hole only. The 
feeder must riot be In front ot the needle, or the crimp- 
ing blade will strike it and do damage; besides, its 
■action would probably be impeded. Finally, F (Fig. 2) 
is .an adjusting screw, with lock nut, by means of whitth 
the gathers may be made close or scant, as required. 

Browning . Military Rifle Barrels In preparing 

steel or plain iron barrels lor browning, whether for 
military or sporting purposes, th6 same plan is adopted 
for making them bright as given for twist barrels an 
p. 333. 1 The next thing to do is to boll th.e barrels in a 
strong solution of soda and water, about li lb. of soda 
to the gallon, lor twenty minutes ; this Is done -to remove 
the grease. After ta,klng the barrels out ot the soda 
water, wash them in clean warm water, and wipe them 
with a clean rag. When oold, coat them with the fol- 
lowing mixture, rubbing it well in : J oz. of nitric acid, 
2 oz. of spirit of wine, 3 oz. of spirit of nitre, SJ oz. 
of tincture of steel, i oz. of blue vitriol, J oz. of corrosive 
sublimate, and 12 oz. of spring watet The quantities 
given .are sufficient for browning sixty barrels, 11 used 
carefully. The barrels must now be left to stand all 
night. Usually In a gunm^aker's shop a drying room is 
fitted up for this pnrpose, with, a small box stove in the 
centre, as -the room requires to be heated to about 80° F. 
to properly dry tIhe barrels, so that they may receive 
two coats each day. At the same time an old case lined 
with -fcln, placed near the fire in a warm room, can be 
made to answer the purpose when two or three barrels 
only are required to be browned. On the second day 
scratch the barrels off with scratch-card if dry. It can 



. -when hot water is being drawn, is objected to,' the- 
supplies should be connected to the sides, or the toe.. 
of the bath, as near the bottom as convenient for cover- 
ing the ends with water as quickly as possible. The- 
waste pipe should be of 'a good size — not less than 2 in> 
in diameter— not only for emptying the bath quickly,, 
but .also lor flushing the drains, and should be made to 
discharge beneath the grating of, or into a grated 
channel leading -to, an " Interceptor " trap. A lead -trap 
of the same diameter as the waste pipe sihould be fixed 
as close to the bath as convenient, and the waste valve- 
or plug, whichever is used, should also have a clear 
waterway of -the same area. To prevent syphon-age of 
the water out of the trap, a ventilating pipe should be 
attached to the trap and continued to the outer adr; 
and should have a oross-bar-wired end for keeping out 
birds, etb. The bath should have an overflow pipe of 
a good size connected to the trap, or made to discharge 
through an external wall or into the " safe." The latter 
arrangements, although sometimes objected to, meet 
some water compani-es' requirements. All ba-ths fixed 
above ground level should have Impervious floors be- 
neath them. When made of wood, the floors and oeilings- 
below should be protected by covering the former with 
a lead safe turned up all round, the bottom being a few 
inches larger,than the bath, in order to catch any over- 
flow or water splashed over by the bather. An overflow- 
or waste pipe -should be continued 2 in. or 3 In. beyond 
the face of the nearest external wall. The bath should 
be fixed with the head facing the window. 

Slip of Propeller.— Slip is the speed of the propeller 

minus the speed of the ship; this should be about. 
20 per cent, of the speed In the best oases, and should 
' always be aimed for, although in very small laAinches, 
where the propeller is working mostly In broken water,. 
from 30 per cent, to 40 per cent, should be allowed. 
The pitch ot a propeller should be found thus: Pitch- 
speed + slip 

= ^—r. . The speed is In feet per minute, anal 

. revolutions i- -^ . 

also the slip. 
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Design for Hanging Bookoase.— To make the book- 
case shown In Figs. 1 and ?, first pioouie 10 ft. of i-ln. 
by 61-ln. mahogany or -walnut for the rectangular frame. 
The two side pieces c (Pig. 2) are continued downwards 
for 3 In., and on the Inside of these, and 2 In. below 
Wie bottom shelf, two strips ot wood are tacked or glued 
on. Another piece of wood, g In. by 6J In. by 3 In., 



made to engage with a hole drilled In a brass plate, 
which should be sunk Into the shelf. A narrow stolp 
oi J-ln. round beading should be glued round the Inside 
of the doors, as shown In Fig. 4, or the frame may be 
rebated an(i a fancy moulding run along the outside. 
The glass for the doors Is held In position, as shown In 
Fig. 4, by glueing a few strips of wood along the Inside 




FIG. 3 
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Hanging Boolicase. 



Is also nailed to the centre of the shelf underneath, 
and projects downwards to correspond with the sides. 
Two strips of wood are likewise fastened on each side 
0(f this, and on them slide the two drawers, which are 
9 In by 7 In. by 1| In. deep, with a. small bead running 
along the front at the t<xp and bottom. The two middle 
sihelves are let Into the sides as at a (Fig. 1), and may 
be spaced out as seen in Fig. 2, or according to In- 
dirldual reauirements. The two doors are made from 
lin. by g-ln. stufl. They are 10 in. wide by 2 ft. 4 In. 
In length, and each is fastened by two hinges. A small 
catch should be screwed Inside the left-hand door and 



of the frame. The moulding (Fig. 5) for the top and 
sides oan be turned in the lathe in the form of a ring, 
cut up, and glued to the top of the board, and to flU 
In the space in the top of the case a little fretwork or 
oarvlng may be introduced. The three shelves on the 
sides are all of one size, or the bottom one may be larger 
and the other two made smaller. They are fastened 
to the sides of the frame as Indicated at a (Fig. 1), and 
should be of the same thickness as those on'Tihe Inside. 
The back of the case is | In. thick (see Fig. 3). The three 
shelves should be covered with green baize. The whole 
oan then bo cleaned up and French-polished. 
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Occasional Table in. Carved Oak.— For the occa- 
sional table Illustrated In Fig. 1, the three side pieces 
Jorming Its legs are al i-ln. oak, 10 in. wlde'and 1 ft. 
llj In. long, the height of the table when fitted with its 
top being 2 ft. The lower part of each side piece is 
shaped with the frame-saw, and thus far all three pieces 
are alike. The carved sunken panels above aire, how- 
ever, all diflefent and are shown to scale in Figs. 2, 
3, and 4. In all of them the ground is roughened with 
the grounding- punch. I The table is adapted for home 
making, all its parts being sorewedtiogether. The upper 
ends of the side pieces are screwed to a false top 'which 
fits within them, as may be seen In Fig. 5, "wMcn showS 
the under side of the top. The false top A is of l-ln. 
deal, and openings are cut in it to receive the side 
I>i66es B, the corners of which are trimmed to fit. A 
circle of 10-ln. radius will touch the angles of the false 
top. Eound theM and the false top, and coming flush 
aboye, run strips of moulding, c, | In. high and 1 in. 
wide. On these pieces rests the true top a, wMoh ^s of 



a point is made a.t ome end. Tlie bar is then made redi. 
hot to anneal the metal, tlien drawn through steel die* 
by ^team mapchlnery to smoofih the surface, and thus-- 
reduce its diameter to IJ in. The exterior is still some- 
wh-at rough, and this roughness Is taken oft either by 
shaving off the silver with a knife or by turning it off 
in a lathe. The bright surface is next coated with a 
calculated thickness of gold leaf, and this is enveloped 
in several folds of paper securely bound with steing.. 
Tlie swaddled silver bar is then laid on -a bed of glowing 
charcoal, covered wiUi a layer of the glowing coal, and 
allowed to remain until red hot. At this stage the lieaf 
gold is in a state of ^eml:<fusioh, and is burnished into 
the surface of *he silver with bloodstone and other 
burnishers, . whilst - the bar - is held by clamps in a 
jiiaehine which turns, it, slowly round whilst It is being 
burnished. Next the bar is allowed to cool, and is then 
rea-dy for the wire-maker, who coats it with beeswax, 
and draws it througih -a isoiccession of highly polished,, 
■graduated steel dies by machinery. As the bar hardens 
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§-in. oak, and its angles Would touch a circle of 124n. 
radiu^; its edges n are neatly rounded, and it is fixed 
by screws driven into it through the false top. At 1 in. 
less than half-way down is a shelf, shown in Fig. 1, 
which gives such further connection to the side pieces 
-a-s IS required. It Is of i-ih. oak, and screws are driven 
into its edges through the side pieces. The heads of 
these screws are hidden by a J-in. moulding, which 
appears In the same figure. Fig. 1 is roughly, 1 in. 
to the foot; Figs. 2, 3; a-nd 4 are on a 2-in, scale: and 
Fig. 5 is 1 In. to the foot. 

Making Gold Lace,!— Gold lace consists at a gold 
filament, either rounded or flattened, wound round a 
filament of sUk, and woven with silk to form a ribbon. 
The gold-coated filaments are named gold threads. The 
same gold threads are made Into braids and cords. 
Some of the gold lace, cord, and braid is made in solid 
fine wires interwoven with silk. Epaulettes and badges 
are made with combinations of gold wire, some of which 
Is first made into spirals, named " purls," some into 
narrow ribbon named " broad plate," and some into 
small rings, which are then be-aten flat to form " span- 
gles." But the gold wire of the gold lace-maker has 
a foundation of silver overlaid with gold, and is there- 
fore a gilt wire. A round bar of silver weighing about 
400 oz., and having a diameter of about 2 in. and a lengtti 
of 2 ft., is first forged down to a diameter ot IJ in., and 



In the process of. drawing, it has to be annealed fre- 
quently, and the gold coating is protected from injury 
by a coating of .beeswax before it is drawn througli 
fresh holes. As gold is a very ductile metal, and the 
coat of it on the silver bar is well- burnished into the 
silver, it firmly adheres thereto, and lengthens with the 
underlying metal, maintaining its hold thereon even 
when drawn to the finest wire. Wheil the bar has been 
reduced- to i in. In diameter, it has reached the wire 
stage, and is .then annealed Jii coils; and run off from 
hanks held on suitable rolls to other rolls. T-hus it 
passes on from hand to hand, gradually getting longer 
and finer until it becomes as fine as hair, and measures 
some 1,400, 1,600, or even 6,000 yd. to the ounce 
troy. Even then, if it is of good' quality, and has been 
properly treated, it has all the appearance ot rea^ gold, 
wire; .'If the gold lace is to be ot solid wire, this is 
drawn ■clean. and bright, and left round; but it It IS 
to be madeof gold thread, the wire is next run between 
polished -steel rollers in a flatting mill, and thus con- 
verted into a ribbon which is subsequently rolled round 
a filament of silk to form gold lace thread. 

Rack for Holding Washers.— To hold washers of 
different varieties and sizes, a suitable rack- consists- 
of a varnished pine board into which round Iron rods 
like long naUs are driven. The rack is fastened securely 
to the wall, and the washers are placed over the rods. 
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Three-speed Wooden Driving Wheel for Lathe.— 

In fitting up a small lather or tench lathe a dltaoulty Is 
sometimes experienced In procuring a sultahle driving 
wheel. This difficulty may he overcome by making a 
wheel in hard wood, as shown in Iront and side eleva- 
tion by Figs. 1 and 2. The wheel may be from 20 in. to 
30 in. in di'ameiter as required. The arms Eire made 
o{ stuS 2i in. wide by 1 in. thick, and may be housed 
together by the method shown at Fig. 3, each oi the 
three pieces used being long enough to cross the JuU 
diameter of the wheel, thus forming two arms. Each 
piece Is cut away to fit the others, leaving one-lhlrd oj 
the total thickness in eaoh piece, one of which is shown 
lifted out of place at Fig. 4. An easier method is shown 
at Fig. 5, where the ends of the six aa-ms are merely 
butted together. In either case a hard-wood boss, about 
4i in. in diameter and I in. thick, is eorewed and glued 
on each side of the arm centre, and J In. Is gauged and 
planed o9 each side of the thickness of the arm ends, 
thus tapering them to 3 in. tJiick. The arms are 
also tapered down to 2 in. wide inside the rim, as phonn 
at Fig. 1. Cut eighteen segments of hard wood, % in. 
thick, to form the rim. The centre layer has each 
segment fitted between two arms, as shown at A (Fig. 1). 
The top and bottom layers are glued and screwed In 
position, the joints being lapped. One top segment has 
been removed at A, which clearly shows how the joints 
are lapped. The wheel should now be fixed in a lathe 
and the rim turned to the section shown at Fig. 2, three 



solution of lead acetate ; the lead oleate separates as a 
yellow sticky mass which is washed and pressed. Lead' 
llnoieate' is prepared in an analogous manner to the 
oleate, using linseed oil in place of olive oil; it is a 
yellow mass, but in contact with air oxidises rapidly, 
turning brown ; it is a very active drying agent, and is 
no doubt present in boiled oil prepared with litharge or 
red-lead. Manganese dioxide (MnO 2) occurs native as 
the mineral pyroluslte; It is simply ground to a fine 
powder for use. Manganese borate is formed by mixing 
together solutions of manganese sulphate and borax. 
Manganese sulphate is prepared by boiling manganese 
dioxide. with sulphuric acid. The oleate and llnoieate 
of manganese are prepared in a similar manner to the 
lead compounds, but using manganese sulphate for pre- 
oipitating the soaps. 

Hints on Casting Aluminium. — When casting alu- 
minium, pour the metal a-s cold as possible, but, of 
course, pour thin castings hotter than those of heavier 
section. A convenient 'way of ascertaining the tem- 
perature of the metal is as follows : If its colour is red, 
stir with a pig of aluminium until it is white. The 
melting of the pig will serve as a guide so far. Then 
dip the end of a cold pig J in. or so into the metal, 
when the aluminium will ohUl around the pig, and when 
the latter is withdrawn from the melted metal it xer 
mains like a little cup on the surface of the metal. 
The time required lor this chilled metal to melt gives 
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speeds being provided. The centre hole should also be 
bored in the lathe, after which the two J-in. iron plates 
shown in Figs. 1 -and 2 should be screived over the wooden 
bosses, the centre holes having been previously drilled 
to fit the spindle, and a keyw-ay cut. The spindle is 
next inserted and keyed up, and if the wheel does not 
mu exactly as it should. It may be trued up in its 
place. 

Driers for Faint.— Boiled lUiseed oil, being a drying 
oil and containing either a lead dr manganese compound, 
is a drier; but In paint-making, btesides boiled oil, there 
are often added certain metalliS compounds which 
shorten the time required for thA paint to dry. The 
chief simple driers used are oomrtounds of lead and 
manganese, but in the patent driete these are mixed 
with copperas, sulphate of zinc, zinc white, etc., and 
often large quantities of inert materials, such as barytes 
or gypsum. Tlie compounds of lead usually employed 
as driers are litharge (PbO); red-letd (Pb304); white 
lead; lead acetate (PbCO-jHsOi) a); ledd oleate! and lead 
llnoieate. The manganese driers are manganese dioxide 
(MnOs) s manganese oleate; and manganese llnoieate 
(MnS04): manganese borate; manganese sulphate. 
Litharge Is the monoxide of lead (Pl)O); it is prepared 
by roasting lead In a reverberatory furnace, as in the 
first stage of the preparation of red- Lead. Lead acetate 
is formed by dissolving metallic lead in aoetic acid and 
crystallising out the compound. Lead oleate is really 
a lead soap, known to the pharmatteutioal chemist as 
"lead plaster"; it Is formed by sateonifying olive oil 
(olein) with caustic soda, and pr6cipitating with a 



a good idea of the temperature of the metal in the 
crucible. Use sand as dry as possible, and avoid spong- 
ing a mould. A little filing on the casting where the 
mould tears up is preferable to a lost casting. Small 
bodies of sand nearly surrounded by metal, such as 
the centre cores of small .set collars, are almost certain 
to blow if the core is a little damp. Use heavy gates. 
In some oases, however. It will not do to put a large 
gate on a thin casting, as the gate sometimes draws 
from the easting. Pour rapidly, and just " dump " the 
metal in. Aluminium is not so liable to wash away 
portions of the mould as other metals, owing to Its 
lightness. Eam the moulds very softly; it is not neces- 
sary to ram them nearly as hard as for iron, as alu- 
minium is but one-third as heavy. Soft ramming will 
very often prevent the breakage of castings when they 
" set." The reason for this is that aluminium just after 
it solidifies, Is very weak and crumbly, and will scarcely 
hear its own weight. Vent all moulds well. 

Power Transmitted by Belts.— To find the power a 
belt will transmit, the following rule has been given: 
When the pulleys differ in size, only the small pulley 
must be considered. The number of degrees of belt con- 
tact on the small pulley must be got at as nearly as 
possible. For 180P the useful effect is 1; for 157^", useful 
effect '92; for 135", useful effect '84; lor 112i", useful 
effect '76: for 90°, useful effect '64. Eule: divide the 
speed of the belt in feet per minute by 800, muUiply the 
quotient by the width of belt in inches, and by 1 when 
the arc of the contact is 180", and proportionately for 
other degrees of contact. 
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Improving Margarine.— Margarine Is Improved by 
Impartaiig to it the aroma and taste of natural iDUtter. 
The' Poppe process for accomplishing this Is to add to 
the margarine a fatty acid product, obtained by saponl- 
lying butter, decomposing the soap, and distilling It In 
a, vacuum at about 60° C. The addition of the jiroduot 
Is made on emulslfloatlon of, the fats with mlllc. The 
margarine Is said to keep for months. 

Smoker's Hanging Cabinet. — In its upper and 
lower parts the cabinet Illustrated la elevation by Figs. 
,1 and 2 will give a little work to the fret-saw. It should 
be made of hard wood— walnut by choice — J-in. board 
being used, except in some minor parts, where i-ln. will 
be found sufficient. It Is- 1 ft. wide and 2 ft. tolgh, the 
projection trom the wall being 6| in. As It is to be made , 



wide by J In., and the upright ones 3 In. Small, round- 
headed brass screws are used for this purpose, whilst 
somewhat larger screws of the same kind are used In' tie 
sides. Holes are provided near the top (see Fig. 1) by 
which the cabinet can be hung on two brass-headed 
nails, or, better, on two small brass hooks, firmly fixed 
in the wall. If, Instead of hard wood, ebohlsed pine 
should be chosen, to avoid danger at breakage It will 
be desirable to make the pipe-rack of J-ln. board Instead 
of i-ln. ' The scale of all the illustrations Is 2 in. to the 
foot. 

Flexible Cords for Extending Electric Bell 

System.— When temporary extensions of an electric 
bell system are desired, such as a line to ring a bell or 
dinner gong on a table. It Is advisable to use a tern- 




by the home carpenter, It is arranged to , be put to- 
getlier without dovetailing and wltb screws merely. 
The back, sides, top, and bottom are aU of i-ln. board, 
and the sides are fixed to the back by screws driven from 
behind, wbUst the top and .bottom axe screwed in place 
through the back and sides. The hoTizoatal partition bn 
which slide the drawers, the upright piece between 
them, the small shelf below the drawers, and the pll)e- 
rack, are all of J-ln. board, fitted into V-siiaped grooves, 
as shown in Mg. 3. The two drawers, which are of a 
size to bold cigars, are also of thin board. The fronts 
of the drawers project 4. In. less than the side pieces, 
so that tlieir handles may not Interfere with the closing 
of the door. The shelf below the dr-amers has a pro- 
lection of 4i in. only, as will be seen in Fig. .3, and the 
pipe-rack (Fig. 4), which comes below the cabinet proper, 
has a projection from the back of 3 in. The door lies on 
and closes against the sides, the top, and the bottom, 
and is made in two layers of board, the Inner thickneBS 
being of I-ln. wood, 1 ft. by 1 ft. 2 in. On this the strips 
of the outer layer are screwed, the cross ones being 2i in. 
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porary line of flexible conducting cord, run under a 
carpet. The use of such flexible conductors is also 
necessary to extend the system in bedrooms to the side 
ol a bed. As single copper wires wooild be stiff and 
liable to become brittle from frequent bending, a flexi- 
ble conductor is made' by massing six, nine, or twelve 
fine soft coppc.r wires together under one coating. The 
wires, in general use for this purpose are Nos. 36, 38, 
and 40, and the conductors are dlstlnglushed as 6/36, 
9/38, and 12/40, etc., the gauge of wire being placed in 
the last place and the number of strands first. These 
cords are sold' under the name of pear pressel cords, 
thin, medium, or ithick; The ■ insulation is usually of 
longitudinal strands of cotton, overwound spirally with 
green silk. In the thin and commoner kinds the two 
covered conductors are simply twisted together to form 
the cord ; in the thick cord a third strand of silk-oovered 
cotton is Introduced to form a threefold cord. In a 
better class the two conductors are enveloped in a 
braided coat of silk. In a still better class a rubber 
insulation is added, which varies in thickness with the 
price paid for the article. These cords are also made to 
order in a variety of fancy braidings in cottbn, glacfi 
cotton, worsted, and; silk. < 1 
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Music Cabinet.— Fig. 1 Is a general view (rf a musio 
cabinet the mirterials for which cost but very little, 
ais praoMoally the whole cabinet was made from 
parts ot a lootpieoe ot an old wooden bedstead, which 
was cut into five pieces. A moulding running round 
the top of a bottom overlay piece was first taken 
off. The end pieces on the footpieo^, being curved, 
were not used. From the two other pieces the 
sides ot the cabinet were made without any further 
cutting (see Fig. 2). The sides have three grooves 
and a rebate, the widest groove being for the top 
oi the cabinet. The two smaller grooves are lor the 
shelves to slide in, and the rebate at the back is lor 
the matchboardlng to form the back. Two rails are 
nailed across the bottom ol the sides as shown at a 
(Fig. 3), and these, with the top fixed in position, held 
the cabinet together. Across the Iront of the cabinet, 
7 in. from the bottom, a 3-in. by 1-in. rail B is let in. 
When flixed in position, the front edges of the cabinet 
should be overlaid with i-ln. mahogany or m-ahogany 
veneer as desired. Then build the |-ln. side overlays. 



i in. less than the door-frame, this allows for a further 
backboard to be screwed on. The cabinet is now ready 
for staining and polishing, a nice dark tone being prefer- 
able. When the polishing is finished, the door should 
be hung on its hinges and a lock fixed, as shown in Fig. 1. 
A small piece of oak is screwed inside the cabinet at 
the leltJiand side to act as a stop for the door, and 
also to receive the look. 

Manufacture of Blacklead Pencils.— Pencil woods 
are. or have been in the past, chiefly manufactured from 
cedar derived from the west coast of Florida, the logs 
of cedar measuring on an average 1 ft. square end 
12 ft. long. In the manufacture of the pencils, the wood 
is cut into thin boards, slightly thicker than half a 
pencil, and about the width of six pencils placed side 
by side. It Is next dried by steam for about four weeks, 
and then taken to a special machine which makes six 
grooves, the size- of half a lead and the width of a pencil 
apart, down each board. These six-width slabs are 
then smeared with glue, and the lead pieces are laid 




Fig -I 



Fig. 2 
Music Cabinet, 



Fig e 



mitreing the pieces to receive the front overlay with 
mitred comers. Then mitre the moulding at the comers 
and fix in position. On the top of the two cross rails 
inside 1ihe cabinet is a shell which forms a well bottom 
to the cabinet. Slide the two shelves in the grooves, 
and then nail on the matchboard backing. The back at 
the top ot the cabinet is a plain frame, 2 in. wide, 
mortised and tenoned together. The inner frame is of 
oak, with a rebate at each aide, the front being reeded, 
as shown In Fig. 4. Next glue and nail Hhe moulding 
inside the plain frame, after fitting it together as lor a 
picture fr-ame. The moulding should be stained dark 
and polished before being fixed. The whole bame can 
now be fixed to the cabinet at fihe back with screws, 
inserted in a slanting direction, one at thel bottom and 
one at each side. On the top is a moulding (Fig- 5) cut 
from a piece of pine, and held m position vrith two 
screws fixed through the centre. The screws are oon- 
ppalftd bv the carved piece. This is mounted on 4-lu. 
stS by means ^screws, the whole being fixed with a 
dowel peg and nails at each comer. The door of the 
cabinet is made from |-in. walnut, and consists of a 
2-in. frame mortised and tenoned together. It lM,s an 
inner frame made similar to the frame at the back, and 
Fte 6 gives a section of the door. The backboard that 
hSds Sie' glass and pictures in position is Hxed by 
nailing round a narrow strip. As the inner moulding is 



in their respective grooves, the second slab ot each pair 
being brought down by pressure and held securely i in 
position until the glue becomes dry. The joined slabs 
are then subjected to the action ot a special rounding 
machine, which shapes the outside parts, and at the 
same time separates them into single pencils. The 
pencils are then coloured and finished. The lead used 
in most pencils is a composition of a natural graphite 
and a particular kind of clay. The graphite is washed, 
ground into powder, wetted, and mixed with the fine 
clay (which gives it tenacity), and while still in a soft, 
condition is squeezed, macaronl-llke, through dies ot a 
suitable size, and afterwards baked. 

Factors Determining Speed of Vessels.— T)ie ques- 
tion ot speed is really the most intricate of all the prc- 
blems Involved in the design of a launch, including, as 
it does, the calculation at the power required. Certain 
practical considerations determine the utmost possible 
speed of every boat. This is determined by (o) the fine- 
ness ot the block coefficient, as the smaller It is the 
less will the hull dissipate energy ; (6) the power effec- 
tively delivered by the engines, relative to the total 
displacement of the launch; (c) the disposition of the 
displacement; and (d) the amount of wetted surface, 
and eddy-making resistance due to planes moving 
normal to themselves. 
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Making Rnbber Tubes Gas-tight,— To do this, 'coat 
them with a mixture prepared by dissolving 5 parts at 
gum a-rablc and 3 parts oi molasses in 15 parts M white 
wine, and adding, with constant stirring, 6 parts ol 
alcohol In small qnamtitles. Stirring Is necessary ' to 
prevent the alcohol precipitating the gum arable. 

Picture Overmantel.— The picture overmantel shown 
In elevation by Fig. 1 Is very effective, amd simple 
In construction. The framework (ITlg. 2) may be made of 
whitewood or pine, the joints being mortised and 
tenoned. The base and top rails and two end uprights 
are IJ in. by 1 in-, the other paits being 1 In. by 1 In. 
When the framework is made, the whole of the front is 
slipped with oak, IJ In. wide by i In. thick. The Slips 
are glued on, and a lew needle points should be used to 
keep them fixed till the glue sets. In slipping, the base 
and top rails and end uprights form a JJn. rebate on 
the Inner edges. The inner rail and uprights being 1 In. 
wide, the IJ-in. oak slip must be put on so as to ailow 
a J-in. rebate on each side. The siielf (Fig. 3) should be 
of |-in. oak, and is screwed to the top rail, flush at the 



picture put on Its face downwards. It Is then damped 
with a sponge, and tiiyned over. Then the back of the 
mount is slightly gummed round, and Is placed In Its 
exact position on the picture. Place it In tilie frame, 
and Insert the backboard, fixing It with brads. A sheet 
of good brown paper should be piisted over the back to 
.make it dust-proof. Finally, the bevelled mirrors 
should be protected with thin boards. , 

Preserving Fruit Juices.— This is possible only 
when the fruit Is sound, ripe, and carefully selected; 
rotten or impaired portions must be carefully removed, 
or the whole stock is spoiled. The juicy fruits are 
'subjected to considerable pressure, and are crushed 
and packed Into felt or flannel bags. A common method 
by which fruit juices are kept from fermenting is to 
add sallcj'llc add or other antiseptics, which will de- 
stroy the fermentative germ, or retard its action for » 
considerable time. About 2 oz. of salicylic acid, pre- 
viously dissolved in alcohol, to 25 gal. oJ juice, or 
40 gr. to the gailon, is generally considered the proper 
proportion. One trade process for preserving the juice 
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back . edge. The bracket supports .(Fig. 4)- are each 
secured .with two screws through the uprlglits and one 
through the shelf. Fig. 5 shows the end ornaments, 
which are also ol J-in. oak; they should be neatly fitted 
in place and fixed witli glue, a sprig being used for 
each end. The fret-out panels are of J-in. oak, and 
should be nicked with a V-tool or chisel to give them the 
appearance of being divided, thus representing pillars 
standing side by side (see Fig; 7). The sunflower design 
lor the carved panel looks well if neatly executed. All 
the oalc should now'be darkened with a walnut stain, 
and when thoroughly dry Jrench-polished, the panels 
being treated before inserting. The panels are fixed with 
blocks glued at the' back. A length of fancy burnished 
gold slip that can be obtained at any pioture-fiame 
maker's Is fitted behind a rebate of the centre of picture 
space, and a square of 15-oz. glass is fitted. The mount 
for the picture must be cut from a gold-tinted mount 
board, size 2 it. 1 in. by 1 ft. 8 in., known as " Eoyal." 
When cut to dimensions, 1 ft. 10 in. by 1 It. 4 In., mark it 
lor a 2-In. margin, and cut out on the bevel with a S'harp- 
polnted knife. Cut the mount on a waste piece of the 
mount board, otherwise the grain of the wood of the 
bench top will send the point of the knife astray. Now 
put in the glass, and prepare the backboard. A sheet 
ef clean paper is then placed on the bench, and the 



is to pour the freshly expressed cold juice into bottles 
until It reaches the necks, and on top of Uils to pou^ « 
little glycerine; then the juice will keep unchanged Jn 
any season. 'Probably one of the best methods of pre- 
serving fruit juices is to add 15 parts of 95 per cent, 
alcohol to 85 parts juice; this causes albumen and 
mucilaginous matter to be deposited, and the juices 
may then be stored in securely closed bottles, jars, or 
barrels. If allowed to remain undisturbed they become 
perfectly .clear, so that further clarification Is unneces- 
sary; the juice should then be decanted or syphoned 
oH. An efficient way to clarify fruit juices Is to heat ■ 
them to near the boiling point of water with a small 
quantity of albumen (white of egg) without stirring in 
an enamelled vessel provided with a close-fitting lid; 
the Impurities coagulate, and either rise to the top or 
fall to the bottom, and the juice is then filtered throiigh 
felt or flannel. The heat effectively destroys the germs 
of fermentation, and the subsequent filtration olariflea 
the juices, which should be kept In a cool place, where 
they will remain unchanged lor an indefinite period if 
properly and carefully prepared . Corks should be coated 
with wax, and if possible the bottle necks should be 
dipped. No more heat than is absolutely necessary 
should be applied or the delicate aroma of the fruit 
will disappear. 
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Removing Grease Spots firom Wall-paper.— The 

wall-paper may be cleaned by first brushing It down 
and wiping with a clean oliamois leather to remove loose 
dust, afterwards rubbing with stale bread which has 
been cut into squares lor convenience lor handling, th« 
crust having been previously removed. Two or three 
thicknesses of clean blotting-paper laid on a grease spot, 
and kept in position for a short time by firm pressure 
with a hot Iron, will generally remove such blemishes. 
Benzine, carefully applied. Is also effectual. 

Faint Mixing and Grinding.— In the preparation 
of paints, the dry colours are mixed with linseed oil 
and ground in special plant. A simple form of palnt- 
grlnding machine is the cone mill, which may be worked 
either by hand or by a belt from shafting. Thia machine 
consists in principle of two cones, one of which Is fljced 
while the other revolves. The hopper Is fixed by two 
binding screws, and may be removed for cleaning pur- 
poses. Against the bottom of the hopper is fitted a 
cone-shaped arrangement which is caused to revolve 
by spur-wheels beneath; the mills are either made for 
working by hand (Fig. 1) or may be run from a shaft. 
The paluit is placed In the hopper and falls by gravita- 
tion between the two conioal surfaces, where It is 
ground into a uniform paste which oozes out at the 
junction and is scraped oS from time to time, or It may 
be allowed to fall into a trough placed beneath for its 
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collection. Baint grinding is now very largely per- 
formed by roller mills, of which there are many forms; 
In this method It is necessary to mix the dry pigment 
and oil together In a pug mill before srubmittlng it to 
the rolls. The pug mlU is sometimes worked alone, but 
very frequently it is fitted up as a part of the grinding 
machine, as In Fig. 2. This figure gives a section of a 
roller and pug mill combined. The pug mill consists of 
a cylindrical iron vessel A (Fig. 2), having a shaft in 
the centre attached to which are a series of arms or 
knives E B ; the shaft Is caused to revolve, and the arms 
or knives then serve as beaters, thoroughly mixing and 
amalgamating any maiberials put into the mill. After 
■ agitation for a certain length of time the mixture of 
oil and colouT Is allowed to flow from the opening at 
the bottom of the pug mill down a shoot, which delivers 
It between the first aaid second rollers; in these rollers 
the grinding commences, and the oil and colour are, 
eo to speak, pressed closer in contact as they become 
more finely divided; the paint Is then drawn over to 
the third roller by adhesion, is further ground, and Is 
finally removed by the scraper B ajid falls- down a 
shoot Into the receptacle placed beneath to receive it. 

Curing Smoky Chimneys.— An Insufaclent supply of 
air is often the cause of a chimney smoking, but it Is 
sometimes found that the evil exists not so much m the 
quanUty of air a« In the direction from which it comes. 
In very many cases It is found that opening the door 
of the room will remedy the evil; but, though this may 
be efficient as a temporary measure, it is evident that 
some means of absolute cure will have to be devised. 
A ventilator similar to those used In external walls will, 
if fixed near the celling of the room, often cure a smoky 
"chimney, besides ventilating the apartment. A scheme 
for allowing fresh air to pass through a grating placed 
'^ front of the hearth has been advocated as a successful 



remedy lor very bad oases. Another cause of sluggish 
draught is cold air getting in the comers of the ordinary- 
shaped flues, and the longer the flue the more liable Is 
It to be afteoted in ■this way. The object aimed at is ,to 
cause the iip-draught to be continuous, and, as tor as 
possible, to do away with the least suspicion of a down- 
draught. II the chimney opening is larger than ordin- 
arily Is the case, a smoky chimney may result, the cure 
being to diminish the opening, for which purpose the 
old-fashioned tin blower is often used. In the case of 
smoky chimneys in on open and exposed situation, a 
very frequent cause is down-draught. A cure for this 
is generally efleoted by the use of one of the various 
chimney cowls that have been deVlsed. Some cowls 
permit the smoke in ordinary weather to escape from 
the top in the usuaJ. way, and in strong winds and gales 
to escape at a lower level in the cowl. As a general rule, 
it may be taken that for a high chimney a cowl of 
medium height is best, so as to lessen the chance of its 
being blown down in high winds, whilst for a low 
chimney a oowl about 5 ft. high is suitable. Probably 
the most troublesome oases to deal with are those in 
which the chimney Is lower than the adjacent buildings. 
Gaivanlsed-lron tallboys can be obtained up to about 
10 ft. high, and might answer, but where there is a great 
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difference In the height of the chimney and that of the 
adjoining houses a galvanised pipe with a oowl on top 
carried up to the level of 'the buildings may be em- 
ployed. Where a very 'Simple remedy is needed, terra- 
cotta louvred chimney pots may be used. Ohoose one 
.that fits the present chimney pot, and so saves altera- 
tion; see that it is 'SO constructed as not to.be damaged 
when the chimney is swept. The lighter a revolving 
cowl Is m'ade, consistently with strength, the better; 
one that requires a very heavy wind to turn it should 
be avoided. A cowl in action should be nearly noise- 
less. The iron and zinc chimney pots 'known as " tail- 
boys " are to be had in zlno as thin as 10 gauge and 
about 7 ft. in height, and In galvanised iron in 20, 22, 
and 24 gauge, and from 6 ft. to 10 ft. high. It is a 
mistake to suppose thart any revolving cowl will keep 
in order year after year without being examined and 
oiled occasionally, although some of the best contain oil 
enough to last for years; such cowls often have their 
internal fittings of brass or copper, either of which adds 
greatly to the durability. 

Whlrler for Drying Negatives.— To make a simple 
whlrler for drying photographic negatives, buy a six- 
penny egg-whisk havln.j a pair of bevel wheels, and cut 
away part of the tin strips and all the wires attached 
to one of the revolving spindles. Get a shilling pneuma- 
tic holder, and bend round the bulb of this the strips of 
tin remaining attached to the other spindle, making all 
last by soldering on a band to them. The plate is 
fastened to the holder in the usual way, and the handle 
of the whirler being turned, the plats revolves at great 
speed, throwing ofl the moisture in doing so. The plate 
Is held face downward to prevent being thrown off. 
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Fit Sand, River Sand, and Sea Sand In Plasterers' 
Worli.— The diflerent kinds of sand should he placed, 
as regards usefulness, In the following order: (1) Pit 
sand ; (2) river sand ; (3) ■ sea sand. Pit sand is the best 
on account of the sharper angles and the rougher surface ' 
of the grains, but it must be freed by washing from 
earthy, loamy, or clayey matters. The' grains 0(f river 
sand usually have smooth and round surfaces. This 
sand, therefore, does not form so good a key as pit sand ; 
it is largely used for roughcast work, and should always 
-be washed. Sea sand should not be used for general 
plastering work, the grain being round and smooth, and 
containing vario<us salts which cannot be altogether 
preinoved by washing. A wall plastered with sea sand 
would be permanently damp. 

Upholstered Footstool,— Birch is a very suitable 
wood lor making the frame of the footstool shown in the 
fi'ont elevation. Fig. 1, being very clean to work, and 
allowing a good finish to be got in the turned portions. 
Of course, the stool may also be constructed of oak, 
walnut, or maJhogany, as may be most in harmony with 
the surrounding furniture. The stool measures round 
the frame 1 ft. square. The comer pillars are 1 in. 
thl'ck when finished and 6 in. long; of these, four will 
be required. -For the eight spindle rails 8 ft. of stufl 
1| in. by i in. thick will be required; work In 4-ft. 
lengths, which will make lour rails ; plane up to H in. 
by i In. thick.. .A double bead is run tlirough the 
centre of the iaoe side only (see Fig. 2); *his can be 
done with a beading plane with adjustable fence, or 
with a hand scratch tool. Saw into lengths exactly 
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11 in. long. These rails are stump-tenoned into the 
corner pillars to the depth of i In. at each end. Sixteen 
spindles, each 21 in. long, .will be required; these are 
secured to the rails with tenons at each end % in. 
diameter, turned in the lathe, fitting into hcfles iJored 
In tihe insides of the rails art equal distances apart. 
When all the joints have been squared and fitted, the 
•frame can be glued up and put aside to dry. The top 
boardi which forms a foundation lor the seat. Is of pine 
;i tt. 1 in. square by J in. thick; this will give i In. of 
■a lap all round the frame. It Is secured to the frame 
byi screws passing Into the top of each corner pillar. 
)A velvet covering for -Khe top can be bought at almost 
,any large drapery store; this must not be less than 
16 in. square. Begin stuffing the top by picking balls 
iOf flock on all round the edge with loops of twine tacked 
fast, about 3 in. apart (see Fig. 3) ; tack 1!he velvet cover 
ilast on two sides, and fill up all the space with flock, 
■letting the centre rise well up. Then tack the other two 
, sides. The ,top should now have a square appearance all 
round the edges; cut oft straight, then run a narrow 
scroll gimp round lihe edges, securing this with black 
• flmp pins. 

, Kepalrlng and Distempering Old Ceiling.— 

The old distemper should be removed by washing off 
with hot or cold water, using a scrub or worn-out dis- 
-; temper brush and paperhangers' canvas and sponge, 
i Cracks and rotten places should be cut away, the surface 
, being .slightly undercut to furnish a holding place for 
/,the new plaster. The broken places should be mended 
jjflfh Keene's cement, or plaster-of-Paris mixed with 
',ajvim. water, a little whiting being added to keep, it 
ir'oiii , setting too quickly. The mended places should 



have a coat of paint. Stains should be removed by wash- 
ing with vinegar, or by covering them with paint. 
Eough places should be smoothed with coarse glass-, 
paper. The walls of a room, before being painted-, 
should be examined for any indications of dampness, 
the cause of which should be discovered and removed, 
and the places thoroughly dried. Two coats of patent 
knotting and a couple of coats of paint may then be 
applied, after which the walls may be distempered. 

Flash Iiamp for Photography.— The flash lamps 
described were used very successfully in taking photo- 
graphs underground in a mine. It should be noted that 
the dtmensloiis given are purely arbitrary, and may be 
altered to suit any odd materials in hand. True the 
ends of a piece of tube (A) about 3 in. long and | in. 
diameter. Turn the plug E, mill its edge, and bore a 
hole through it to take, the piece of i-ln. copper tube 
c, which must be soldered In place. The plug should 
fit well. Now make d to fit Into the other end of A, and 
turn the conical recess as shown ; also the hole throug:h 
the side to take E (i-ln. copper tube). The lamp p is 
about li In. diameter and | in. deep. The copper tube 
is best bemt alter filling at with lead, which may then 
be melted ouj;. The tube E should be soldered into d, 
but the latter should only be fitted tightly into A. The 
addition of a wooden base, about 5 in. by 2 in., vrill com- 
plete the arrangement. Two such lamps must be made, 
fyamp-wlck must be wound in a coil to fit Into p, and then 
saturated with methylated spirit. It Is well to hold the 
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finger over the end of E when filling, to prevent the spirit 
running into it. Now hall fill A with dry pure magne- 
sium powder. The best way to disciharge Is by means 
of a large rubber bulb, wihloh is connected with both 
lamps by means of tubing and a T jxieoe. The powder 
should be wholly ejected from both lamps with one 
squeeze of the ball. The lamps should be held one on 
each side of the camera, that on one side about 3 ft. 
from the ground, while the one on the other side should 
be 6 ft. from itihe floor. Two such lamps will give a 
decently exposed negative on niord Empress plates 
with a lens working at f/lB. An excellent developer 
for flash-light pictures is rodinal 1 part, water 30 parts. 

Preparing Ironwork for Painting.- Ironwork in 

preparation for painting sihould be first cleansed, all 
scale and rust being removed with a wire brush. The 
application of parafBn oil will greatly assist In loosen- 
ing scale. Galvanised Iron, aiter being scrubbed with 
' a wire brush, should be washed with diluted muriatic 
acid, the proportions being 5. of acid to loE water. 
Eed-lead is the. best- pigment with wtiich to prime iron- 
work; to tone down its. strong colour it is. sometimes 
mixed wltli Venietian red., , It shonild be made up with 
equal parts of boiled oil and turpentine, and be used as 
soon as it is mixed. A little japanner's gold-size or 
varnish will help the paint to cling to steel. Galvanised 
Iron which has become greasy should be washed with 
a strong solutiop, of soda. • Sometimes ironwork Is fin- 
ished in two coats,; but if it Is. twice primed the second 
priming should contain. more turpentine, so that it may 
be flat lor the, flnlsh^pg coat. 
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Setting Out Opeaingd In Brlokworfc-Openlngs in 
Dnckwork for doors and ■windows tm the ground floor 
are required to be central and symmetrical with regard 
to the passages and rooms. They are generally arranged 
to have a width equal to a given number of brick 
lengths, and a-ny Intervening piers are made multiples 
ota brlok or half-hriok in width. The openings on the 
UMper floors should, as a rule, he dlrettly over those 
below, which arrangement is called building void over 
vol a, 

Met^ Stand for Brlo-^-Brac— Th^ stand repre- 
sented by Fig. 1 IS of wrought-iron, with brass or copper 
trays and ornaments. Fig. 1 shows the complete stand 
■with the three trays In position. The leas are of 
wrought-iiron, J in. or ? In. by J in. seotionT ajid are 
bent as shown, -the upper end being in a single scroll 
and the lower in a double one, with a third scroll 
welded on at the foot. Fig. 3 is a plan of the triple 
connecting stays, or tray supports; these should be of 



of having engraved ornament is that the flat surface Of 
the metal is retained, and there is no diffloulty in standh- 
ing ornaments upon it. A better appearance Is glvet 
to the stand by adopting brass chains, with ball drips 
hanging from the scroll tops of the legs round the staidi 
These additions are, of course, not absolutely necessaryJ 
Tlie Iron legs may be decorated in various ways.i I* 
copper is adopted lor the trays, a good dead black wlK 
be very suitable, and may be obtained by one or two/ 
coats of enamel black. If brass Is the material used;' 
marone, plum colour, cream, or French grey enamel' 
paint may be employed. 

II 

IMstlnguishing between Cast-iron, Wf ought-iron, 
and Steel.— Malleable cast-iron is made by heating 
ordinary castings, preferably of white cast-iron, Srom' 

?j™ forty hours, according to size, in contact with' 
oxide of iron or powdered red haematite, causing partial) 
conversion into -wrought-iron by abstraction of carbon. 
The essen'tiial difference between cast-iron, wrought-iron. 





Fig. 3 
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Iron, I In. by A in., bent at each end into a scroll, as 
shown in Fig. 2. These triple stays are fixed to the 
legs in their proper positions by large round-headed 
screws, eaoh oj these carrying a plain, hollowed brass 
plate, and passing through the plain hole In the leg 
into the tapped hole in thq bent end of the stay. The 
bottom scrolls are fastened to the bottom triple stay by 
nuts, thus completing the Iron framework. The tray 
(Fig. 4) may be of brass or 'copper, and is turned up 
round the edge 'and scalloped out with a file to either 
of the patterns shown at A and B (Pig. 5). These trays 
rest on the stays; as shown at Fig. 2. H Is best to have 
the brass or copper plates ground and roughly polished 
In the flat sheet. They can then easily be finished and 
doUled up when the ornament has been put cm. An 
enlarged view of the ornament for the centre of the 
trays is given by Fig. 5. The ornamentation may be 
engraved, with the ground matted. The same pattern 
could be executed in repoussfi work, but an uneven sur- 
face would thereby be given to the •tray. The advantage 



and steel is the amount of carbon combined with it. 
Wrought-iron contains from to 0'25 per cent, of carbon, 
cast-steel from 0'5 to 1'8 per cent., and cast-iron from 
2 to 6 per cent. Mild steel is distinguished by the 
mode of manufacture rather than the amount of carbon, 
as the percentage of carbon may vary from to 0'5 per 
cent. In the Bessemer process of steel making, grey 
pig-iron is used, containing a large proportion of free 
carbon, a small quantity of silicon and manganese, and 
no sulphur otr phosphorus. The iron is melted in a 
cupola .a,nd run into a converter lined with firebrick 
amd suspended on hollow trunaions. Air is blown 
through tile metal for about twenty minutes, removing 
all the carbon; 5 to 10 per cent, of spiegelelsen, rlfch 
In carbon, is then added to give the required proportion, 
and blowing resumed long enough to incorporate the 
two metals. The steel is then run out into a ladle and 
thence to ingot moulds. The Ingots, being porous, 
are re-heated and put under the steam-hammer, thSn 
rolled or worked as required. 
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XTse of Hair in Plastering.— Hair Is used In plaster- 
ing to give keying quality, and to bind the material. 
Hair should not be matted together, but should be clean 
and long, and should be well beaten before it is added 
to the ooars« stuff. More hair should be used lor ceil- 
ings than tor walls, laie proportion being 1 lb. ol hair 
to not exceeding 3 cub. ft. of coarse stun. There is no 
substitute of equal value to ox hair lor plasterers' work. 
Wool might be used, but would not be so efficient, and 
would also be too expensive. ' Shoddy, the material 
used by upholsterers, well carded, and separated, might 
also be used as a substitute for hair, but its. value would 
be small. 

Machine for straightening Wlre^-^A wlre-stiialghten.- 
Ing machine is shown complete in Fig. 1. A oast-iron 
frame (Fig. 2) is required, and two sliding blocks of steel 
(Fig. 3) will be wanted. These blocks should be drilled 
and tapped | in. lor the regulating screws and tor the 
studs of the grpoved wheels. Five iron studs (Fig. 4) 
should be drilled, each at one end, for a split pin, and 
the Irame must be drilled and tapped lor liiree of these 
Etuds at A, E, and c (Fig. 2), the other studs being screwed 
Into the sliding blocks; the two regulating screws are 
diown at II H in Fig. 1. On the centre line of the frame 
drill holes, J in. lull at D and E, . and at F and G drill 



these combs the teeth are not cut ^ery deeiply into the 
material; they are merely notoheis, whloh can be 
deepened Ss the points wear away. Combs, of flexible 
materials give a soft effect, and they make a cleaner 
combing than steel combs ; although the latter aie used 
for giving sharpness and broiken effect to the lines, 
yet they axe inclined to give a jagg^ edge. After the 
broad leather comb has done its work, the finer steel 
comb Is used for cutting and breaking up the colour. 
The lines In graining are always Irregular. A small 
comb is used for dividing the hairs of' the over-grainers, 
though the workman often prefers to iis,e his fingers. 
Over-grainers are made In several varieties— such as 
the castellated, the knotted, and the flat hog-balr— some 
workmen preferring one kind, and some another. Mot- 
tiers differ from over-grainers in the thlokAess ot the 
hair; over-grainers are comparatively thin, whilst mot- 
tiers are thick, and for some purposes a worn-down, 
stumpy mottler is the best. Some mottlers are made of 
oamel-halr for maple graining, and have a. bevelled edge, . 
but they are generally made of hog-hair. For the fin* 
wavy hair-line seen In bird's-eye maple, a -sable tube 
over-gralmer is used. In appearance it is like a number 
ot long sable pencils that have been laid in a row with 
a space between each and Jastened together; this over- 
grainer' gives a number of fine lines at one stroke, and 
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holes rather less than i in. diameter. Fix in the regu- 
lating screws . and islldlng blocks and studs, and suffi- 
cient of the regulating screws will protrude through the 
frame to allow of a washer being pinned om the end of 
each. To complete the machine, procure lour grooved 
wheels to Fig. 5, and one to Fig. 6. Fasten. the remain- 
ing three studs In the holes at A, b, and c (Fig. 2), 
putting a washer on each stud. Place on the grooved 
pulleys with a' washer outside, insert split pins in the 
studs, and the machine will be complete. The wire is 
drawn through the machine to straighten it, and all 
sizes, from No. 1 to No. 14 B.W.&., can be dealt with. 
For finer sizes, a machine half the size ot the one 
here described would be suitable. 

Tools for Graining. — A tool indispensable to the 
grainer is the badger, whloh is comstantly in demand 
lor blending and softening. The method of using It is 
to make light strokes with the tips of the hair. Chamois 
washleather and soft rags are required lor wiping out 
lights. For oak graining, combs of varrlng degrees of 
fineness are needed. These combs are made of steel, 
bone, leather, indiarubber, or cork. The three last 
mentioned may be made by the grainer hlmselfi A 
sound piece of stuff should be selected, about | in. thick 
and from 1 in. to 4 In. long, and the spaces to form the 
teeth, which should be ol a suitable. size, are out with a 
sbaxip chisel or penknife, the teeth being shaped like 
the letter V and not less than J in. deep. In some of 



by holding the brush at different angles the distances 
between the lines may be varied. Flat hog-hair fltchea 
(Nos. 2, 6, and 9) wUl be required for figuring; old 
fitches are also useful. It is hardly necessary to add 
that in order to get a variety of effects a variety of tools 
is indlspenisable. The .marking in oak is often done 
by means of a Jiiece of rag stretched tightly over the 
thumbmail; or a protection to the thumbnail can be 
made by softening in hot water a piece of guttapercha, 
which is then easily fitted to the thumb and, when dry, 
oan be trimmed to the proper shapte with a sharp knife. 
A ready-made veining horn Is sold by oolourmeh. The 
objection to using these aids Is that they are liable 
to leave accumulations of colour on the edges of the 
maTklngs. A square piece ol guttapercha oan be used 
to take out the lights; and a piece of rag, folded two 
or three times and then rolled, is useful to .blur the 
markings so as to prevent a hard and out-out effect 
produced by the tool. 

Determining Carrying Power of Small Balloons.— 

-To ascertain what weight a small balloon will carry, 
inflate It to about two-thirds its capacity, and suspend 
a small bag of coppers, nails, sand, or shot fromi the 
net, and thus find how much the balloon wlU support 
without being quite able to rise. This will represent 
the maximum weight it will carry, and should be re- 
duced to about two-thirds for the ultim.ate weight ot the 
oar and Its contents. 
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Frames for Water-colour Canvases. — Fcxr art 

studies In crayon, sepia, ■water-colour, and pencil, where 
matheniiatlcal instruments are not used, a canvas frame 
possesses many advantages over the ordinary di\avrtng- 
board that Is generally used for the purpose. A frame 
is lighter to handle, and many prefer to work on the 
yielding surface of paper stretched on feanvas ratber 
than on the hard, unyielding surface afforded by a 
drawing-hoard. When the frames are used for water- 
colour drawings of value, the paper need not be removed 
from them, hut the drawing may be placed In Its per- 
manent frame stretched over the canvas, and there will 
be no risk of damage in a second mounting. Dry pine 
Is the best wood for making the frames. For " Imperial " 
size (30 in, by 22 in.), the pieces may be 2^ in. wide by 
? in. thick finished; and tor " half-imperial " size (22 in. 
by 15 in.), the rails and stiles may be Z in. by | In., the 
wood tor larger and smaller sizes than the above being 
strengthened or lightened In proportion. The comers of 
the frames may be secured by being halved together 
and nailed or sdrewed, mortised and tenoned, as at A 
(Fig. 1), the joint at one ot the comers being shown In 
detail by Fig. 2; or they may be mitred and wedged, 
as at E (Fig. 1), each side of the mitre having a groove 
out with the chisel, as at Fig. 3, into which wedges are 
inserted when the frame Is put together. A piece ot 
stout, unbleached calico should be stretched over the 
frame and tacked to the outside edges. In tacking on the 
calico, commence in the centres of the four sides, and 
gradually work up to the corners, the tacks at the points 
ol the latter being put in last. To stretch tbe paper on 
the frame, hold one of the sheets up to the light, and 
lay the face, or the side on which the maker's water- 



latter. When a fracture occurs (fractures being caused 
by the vibration to which every root is subject, and by 
extremes ot temperature), it Is always the root that 
separates from the fillet, and an opening for the ad- 
mission of water is formed. Sometimes, especially 
during storms, water will penetrate a root though the 
slates are perfectly sound; this is the result V>t Imsuffl- 
cient lap. If the roof Is otherwise in good condition, 
it will be sufBoient to strip a portion about 3 ft. square 
just over the spot where the water enters, and give an 
extra lap to the slates or tiles when replacing them. 
Should it be objected that such partial stripping of the 
root will spoil its appeairance, a piece ot zinc, wide 
enough to cover the joint or joints where the water 
finds an Inlet, may be inserted between the slates, the 
zinc being pushed upwards as far as the nails will 
allow; ot course, the zinc must not come do'wn belo^v ' 
the bottom edge at the slate so as to be seen. . The 
amount of lap to be given must depend on the pitch of 
the root, the mature of the roof covering, and the local 
peculiarities of the climate. Should the amount of lap 
vary in, the same roof, the lairgest lap should be given 
at the bottom, and- the least at the top. The bond of 
the slates can only be kept properly by starting cor- 
rectly. Slates should be trimmed to a uniform size, 
and the half-slate on the second course, to break the 
joint, should be exactly halt the width of a whole slate. 
The practice of using small strips ot slate for the 
undereaves, just breaking the joint by about 2 in., and 
leaving an open space, cannot be too greatly condemned, 
lor It is at this point that the greatest volume of water 
collects. Such a leak does not often show itself on the 
ceiling, but soaks into the wall, on which, sooner or 
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mark may be read the right way, on the frame. Now 
take a clean wetted sponge, and go over the back of the 
paper until when either of the comers is lilted It will . 
fall limp; then turn the paper right side up, and 
wait until it has expanded to its greatest extent and has 
commenced to shrink, again. Now turn the edges of the 
paper over the sides of the frame, and tack the paper 
cm working from the centres to the comers, as when 
stretching on the calico. Put the frame on one side in 
a horizontal position, with the paper uppermost, until 
the latter is dry, when it will be as tight as a drum. 
The frames should be made fully ? in. each way smaller 
than the standard sizes of paper, to allow sufttolent 
margin tor tacking on the outside edges; lor instance, 
an imperial frame would measure 29i in. by 21j In. 

Repairinz Leaky Roofs.— The defects most generally 
met with in roofs that have ceased to be waterproof are 
cracked Iftlets, caused by vibration; Insufiloient lap 
ot the root covering (the la/p should Inpreiase as the 
pitch ot the roof decreases); irregularity of bond; 
hoUowness ot the roof owing to the weakness of the 
roof timbers ; holes in the gutters (generally at the place 
where they axe soldered, or at the angles); and choked 
gutters and broken slates. When a roof Is to be repaired, 
the leaks should be located by measurements taken 
inside the house, using one of the waUs or a window 
as a guide. If the source of the leaJc cannot be dis- 
coverld in this way, a tew slates must be taken ofl and 
the search renewed. Another plan is to allow water to 
trickle down the outside ot the roof dlrec Jy over the 
suspected place; by removing a few slates wheie the 

■ water has drained oft, the weak spot will be plainly 
seen. It 13 generally at the angles that fractures occur, 

' and nothing will be found so effectual a preyraitlve as 
■flashings all up the wall, or soakers. If soakers are 
ISsed, they should be secured to the waU or to battens 
In OTder to keep them from slipping down. As a rule 
the ordinary fillet cannot be depended on to keep out 
water; it is badly shaped, being trl»°fiil^r, l?f*??^th^ 
rectangular, and clings to the wall rather than to tte 
roof the former being rougher and more rigid than the 



later, it makes its presence known by ugly dark patches. 
The slates at the undereaves should fit as closely as at 
any other part of the roof. When a roof, owing to faiilty 
construction, has become uneven on the surface, ratters 
must be flrred up to strengthen and level it. Nothing 
is gained but much is lost by skimping the roof tim- 
bers, lor a weak framework means a strain on the roof 
covering that necessitates constant repairs. To ascertain 
the position of a leak on a fiat or in a gutter, careful mea- 
surements must first be taken Inside the rooms, and the 
gutter muist be cleared and washed out and wiped dry. 
A hole or crack in a zinc gutter shows as a dark line on 
the surface of the zinc. Fractures in lead are generally 
not so easily discovered, but they can be found by 
■wiping the surfabe with a dry rag and watching carefully 
for the appearance of any damp spots caused by, water 
oozing from the crack. Soldering should be avoided as 
much as possible. For leaks caused by broken slates 
and stopped-up gutters the remedy Is obvious. Finally, 
it should be borne in mind that whan a leak shows itself 
on a celling the rain does not always enter the root j ust 
above it; very often the water travels some distance 
along the roof timbers before it finally drops on to 
the celling. 

Hardening Milling-machine Cutters.— One method 
of hardening milling-machine cutters requires the use 
ot a large, high fire, in which the cutter is burled. 
Only enough blast to bring the work to the required , 
heat must be used, and the heat should be uniform 
throughout the cutter. H the piece has not been an- 
nealed, remove it when red hot from the fire, and allow 
it to cool off slowly until the red has entirely disap- 
peared, when it can again be placed in the fire, slowly 
brought to the required heat, plunged in the bath of 
tepid water or brine, and worked ronud well until it 
stops ''singing." At this point It should be removed 
and Instantly plunged into the oil bath, and left there 
until it Is cool, when the strain should be removed 
by holding it over tlie fire until It is warm enough to 
snaip when touched by the moistened finger. It can then 
be laid aside, and the temper drawn at leisure. 
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Copal.— Zaiizlljaa'copai or animi (there are two varie- 
ties, " recent " aud " lossil ") Is tlie ijroduct ol a tree, 
Trachyloblum Hornemannianum, growing In iianzlbar 
and' parts ol Africa, and teougliii by tne natives to 
Zanzibar, whence it is shipped. Sierra Leone, copal is 
also an African product ' derived from the CoiiaUera 
Giilbourtiana, and named after the port pf slilpment. 
Anothei: resin, known as pebble copal, also comes from 
Sierra Leone, and is the product of tdie sam'e or some 
similar tree. Angola copal is obtained not only from 
Angola, btijt also from the Congo and other neighbour- 
ing parts. Gabion copal and Loango copal are two 
other varletdes from districts In Africa indicated by 
the'lr names. West Indian copal is a soft variety of 
copal obtained from Brazil and other ^countries in South 
America; it is obta;ined from, the Hymencea courbarll. 
Kauri may be distinguished from the true copals by 
being mors brittle and having a rather resinous odoiy: 
wtoen fractured; it is also easily softened by_ aloolfol 
and is quite soluble in ether, •whereas the true copals 
are but very slightly affected by either of these 
solvents. 

Awls used in Boot and Shoe Making.— The awls 
used In boot find shoe making are not ol many shapes, 
but various sizes are necessary, and they may be ob- 
tained at as low a price as Jd. each or five for 2d. 
Before describing the various awls, some particulars 
may be given which will be of help in -selecting an awl 
for a particular piecS of work. Attention is directed to 
Figs. 1, 2, 3, and 4. The awls should never be put 
through leather further than the points A. The awl as 



handle, somewhat Uke Tig. 11,' -but with a patent grip at 
A. It Is used for pegged work, such as brown boots, 
in whioli the tops of the pegs are not to be blacked, but 
show up diamond shar>e. The peg awl (Fig. 8) has a 
shoulder which oaimot be driven Into the handle. When 
making pegr-holes in. leather wMoh Is too hard to' be 
bored by band, this awl, is hammered. The awl illus- 
trated by Fig. 9 is really a. gauge. To make this, rub 
down both sides of a heel anvl, broken at B (I'ig. 5), on 
an emery-stick or a stone, so that the portion from a 
to B Is tapered 'like a chisel ; then, with a three-oomered 
fine file, split this up tlhe centre, and finish ofl with a 
small flat kit file, so as to make two round, even jmlnts 
as at A and B. Tliis Is known as a pinpoint awl, or 
gaiige, and is used for putting pinpoints, or blinders. 
Into top pieces. Fig. 10 illustrates , another useful but 
home-made tool : it is used for French brads. As to the 
modes of using these ten awls. Fig. 1 is pushed straight 
through ; Fig. 2 finds its own way, with a gentle, pushing 
wriggle of the hand; Fig. 3 is used for stitching; 
Fig. 4 works the same as Fig. 2, only, of course, a 
mucli harder pusli is required; Fig. 5 requires less 
wriggling and more force and a stralghter push than 
does Fig.' 4; Figs." 6, 7, and 8 are either pushed in by 
hand force or hammered in; and the awl shown by 
Fig. 9 is used in marking a row of blinders round a 
heel. All the holes can then be at equal distances 
ap.art. 

Varieties of Stone Used for Paving.- The stones 
used for street pavements may be roughly classed In 
two divisions— granites and gritstones.' Granites aud 
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far as A should, therefore be of tlie same thickness as 
the thread in use, which has to be pulled througli 
double; or, in otlier words, the two ends of the thread 
have to be dra'wn througli the hole made by the awl until 
the stitch Is set, and so the solidity necessary in all 
good work is gained. Fig. 1 is a stabbing awl, used to 
close the tops ofboots and shoes while held In the clams. 
It is also used in blind stabbing. It is a fine tapered 
awl with a sharp, flat point. Fig. 2 illustrates an awl 
used in closing flat seams, close patches. It is curved, 
flat at the point on the bottom side, and round on the 
top, as far as the curve extends. Fig. 3 is a curved 
stitching awl, and is known as a French or square awl. 
It is used in stitching the soles on. to the welts in fair- 
stitch work. It is flat on each side from the point to a , 
little past A. Its point is thin and forms a knife-like 
edge between B and c. The awl shown by Fig. 4 Is 
similar to Fig. 2, but larger; bothithe bottom and .top 
are somewhat round; it is used for sewing in the welts, 
and is called a sewing awl., Fig. 5 shows an awl used 
in sewing down the heels ol sewn seats; it is not 
unlike the sewing awl, but it is larger and stralghter. 
For all the above, the kind of handle used is like that 
shown in Fig. 12, but the size differs with the kind of 
awl. The smallest handle should be used with the awl 
shown by Fig. 1, and the largest with the awl shown hy 
Fig. 5. In making way for rivets, brads, etc., the hol6 
need not be so large as the rivet, say, going in it; for 
wood pegs the hole must not be so large as the peg is 
thick, but it must be quite as deep as the peg is long. 
Fig. 6 shows -a peg awl. It Is not wise to buy one, as 
sewing awls often break just about A, in Fig. 4, and when 
a little more is broken oH and the end sharpened a 
serviceable peg awl Is the result. It should be sharp- 
ened so as to be round -at the top ol the point and yet 
flat, with both sides round. The square peg awl, shown 
■fay Fig. 7, Is generally used in an American patent awl 



syenites, 'wliich are very similar In their properties to 
granites, have the merit of being very h-ard and durable,, 
and are almost universally adopted for pavements where 
the traffic is very -heavy. They have, however, the dis- 
advantage ol wearing -to a smooth polish and becoming 
very slippery, as well as forming a very noisy pavement. 
The latter reason has led to their being displaced in 
some important thoroughfares by wood, which is com- 
paratively noiseless, but much more costly, especially 
In maintenance. Amongst the many classes of granites 
used may be named tlie following: Aberdeen, Tyar 
Baggar (also from near Aberdeen), Guernsey, Penmaen- 
mawr, Clee Hill, Port Nant, Port Madoc, Dalbeattie, and 
Irish granites from Newry and Bessbrook. Besides 
these, there are the syenites from the Markfleld, Groby, 
and Mount Sorrel quarries In Leicestershire, Fogginton 
in Devonshire, and some Cornish stones. The Carnar- 
vonshire syenites are dense and heavy, and form one 
of the vpry best paving materials. Aberdeen granite has 
been largely used in London, and that from Guernsey' 
is held equally In favour by some ani-thoritles. As to the 
comparative merits of 'Welsh and Aberdeen setts t-heire 
seems to be much conflict of , opinion. The Welsih 
syenites are said to be inferior in hardness and dura- 
bility to -the Aberdeen granite, but are very largely used 
in Liverpool, Manchester, and -the large manufacturing 
toTvns of Lancashire. A comparison of the relative dura- 
bility of Guernsey and.Aberdeen setts was afforded when 
Blackfriars Bridge was repaired in 1840. The paving had 
then been laid for thirteen years, and it was found that 
the Guernsey stones were only worn down i in., while 
the Aberdeen stones were worn IJ in. Some detailed 
statistics were obtained a few years ago with respect 
-to the slipperin-ess of varloius forms of paving In London, 
streets, and the number of accidents resultant. Ob- 
servations were taken over fifty days for twelve hours 
each day. In one day of twelve hours 12,366 horses and 
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vehicles passed along Cheapslde, and 5,350 along. Cannon 
Street. During the fifty days 542 accidents took place 
on wood pavement, 719 on granite, and 1,066 on asphalt. 
IJom these figures, and the lengths of Mie various kinds 
oi pavement under observation, It has been estimated 
■Uiat a horse can travel 330 miles on wood pavement 
during fifty days vrithout meeting with an accident, 191 
miles on granite, and 132 miles on asplialt. 

Blistered Ceillogs. — Where a plastered celling 
shortly after oqpipletion becomes blistered all over, the 
usual cause is that the lime used was not properly 
slaked, and probably contained large hard overburnt 
particles, which, slaking afterwards, expanded and 
caused bulges. Sifting the lime before u«ing would have 
removed these particles, and the stuff should he made 
some considerable time before it is used, so that it 
may cool. 

TUed Washstand in Bamboo.— In building up the 
framework for the bamboo washstand shown in 
Fig. 1, the spindles at each side of the tiled, back are 
let in (see Mg. 1), and the left front leg Is cut and 
plugged for the door hinges. It is advisable to measure 
the eiglit tiles, as sometimes so-called 6-ln. tiles really 
measure 6J in., which would make a difference of J in. 
in the length and i In. in the height of the tiled back 
panel. The two back panels, two sides (see Fig. 2), two 



vfork; do not overdo it, however, as it can be thinned 
afterwards with hot water. When ready for use, the 
glue should be .about the consistency of good body 
varnish. Fix the paper on to a flat bench or board, and 
give one side of it a coat of the fish glue, taking oa*e 
that ^the paper is completely covered. After the glue 
has set firm, apply a coat of good, quick-drying, clear 
copal varnish. When the varnish is thoroughly dry, the 
paper is ready for prlnUng. It will now be seen that 
when the picture is stuck on there are a coat of varnish 
and a coat of glue between it and the wood, so that, 
with ordinary caxe, the picture is in no danger of being 
rubbed off when the paper is removed. Any kind of 
clean, firm-grained, light-coloured wood that contrasts 
very well with a black print will do to transfer upon. 
Planetree is the wood mostly hsed, and, as It works 
equally well in the turning lathe or under the plane, 
it can be thoroughly recommended lor this kind of 
work. The article to be transferred upon, after being 
turned or otherwise finished, should be well smoothed 
with glasspaper, finishing with No. 0. It should then 
receive two coats of quick-drying, clear copal varnish. 
Before the second coat dries, the picture should be stucle' 
on, and care must be taken not to finger-mark the 
varnish when doing so. After the varnish hardens the 
paper may be taken oft. To do this, well soak the paper 
with warm water; the water softens the glue, and the 
paper can be seized by a corner and stripped off like 
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Bottoms, partition, and top are all of J-in. board, and a 
shelf of |-in. board is put in the cupboard, and the 
tiled back board Is J In. thick. Plain old gold colour 
tiles matcli well with brown bamboo. When the panels 
are all in, and the top Is on, the tiles are fixed vrith a 
cement made by mixing plaster-of-Paris in thin glue 
to the consistency of ordinary glue. The back tiles are 
also cemented on. The top is hooiped with whole bam- 
boo, and both top and back are beaded wltli black spilt 
cane. The drawer, bend, small work, and pediment are 
also finished, and the cupboard door Is made like tlie 
small doors of the wardrobe. The cupboard Is lined with 
leather paper, and both the side panels and the outside 
of the partition are covered and beaded. Finish all 
projecting ends with terminals, put on the castors and 
fittings, and when varnished the washstand is complete. 

Transferring Pictures to Wood.— The prints used 
should be copperplate engravings, and they require to 
be printed on specially prepared paper. Ordinary 
prints are quite useless for transferring on to wood. 
The copperplate must not be engraved the same as lor 
ordinary printing. The picture or inscription becomes 
reversed in printing; It becomes again reversed when 
It is transferred on to the wood; so the copperplate 
must be engraved to read the same way as the transfer 
win finally appear. The paper on which the transfers 
are piinted should be very thin and pliable, so that 
it wUl not tear in bending to the contour of the article 
to be transferred upon. To prepare the paper for print- 
ing, break up some fish glue Into small pieces and put 
It into an earthenware dish; pour as much water on 
the glue as will make it rather thinner than lor ordinary 



the skin of an onion. All that now remains to be done 
Is to lightly sponge off the glue, and finish the article 
wltli another coat of varnish. The varnishing and trans- 
lerring should be done in an apartment where no other 
work is carried on which would be likely iio cause dust 
or draughts. It is desirable that the room should be 
heated i» about 80° ; the beat enables the varnish to dry 
quickly and glossy. 

Working Clay in Pits.— In the coal measures, and in 
other formations, there occur large bodies of clay, 
which are often worked underground. Usually, pits are 
run horizontally into the Mil-sides from whiob the 
material is removed. The tunnels formed are in many 
cases so low that the hauling has to be performed 
by men who, in order to get along, have to bend double- 
fold over the clay-trucks. In other cases ponies are 
employed, and also 'hauling machinery. Often the haul- 
ing Is done by the brlckmaMng machine. The getting 
of the clay is done by picldng and shovelling, and where 
supports are required for the roof a .cheap refuse stone 
from the stone quarries is built up In the form of pillars. 
The trucks used in removing the clay are run on rails 
to render the task of moving easy, and in works at a 
' low level the trucks, after reaching the surface, are 
made to pass down an inclined plane, the loaded ones 
serving to draw the empty ones to the level of the pit 
mouth. The clay, having reached the works, is tipped 
out on to heaps, and exposed to the weather for some 
time. H possible, it is exposed to the action ol frost, 
which helps to a great extent in the disintegration ol the' 
hard mass, rendering it more suitable for the subse- 
quent treatment. 
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Fibrous Plaster Casts.— In making, say, a moulded 
cornice of fibrous plaster, the mould Is first placed 111 
position, and over It Is fixed a wooden Jrame. Between 
the sides oi this Irame plaster-of-Paris Is puddled. 
When half the required thickness has been spread, a 
coarse kind of sacking — jute fibre — Is laid over it, and 
this in turn Is .burled beneath another layer of puddle. 
The plastic mlxbure dries very quickly, aiid oy the 
time the cornice is finished It is getting pasty. In an 
hour it beoom«s quite dry. Fibrous plaster Is light, 
durable, and pliable, and a sheet of it can be dropped on 
the floor without breaking it, whereas ordinary plaster 
would break when dropped. When the clay model has 
been completed, it is sent to the casting shop, wh«re a 
oast Is made in gelatine, and the plastic flgnre Is 
moulded from that oast. 

Fixing Pipe Casings.— Pipes (soil, gas, or water), 
whether exposed to view or cased, should always be 
placed in easily accessible positians. If they are let 
into chases out into the wall, and plastered in, then, in 
the event d a leakage or stoppage, or should It be re- 
quisite to examine them for any purpose, this plastering 



Pigs. 5 and 6 show exajnples of casings for pipes fixed 
In sucli a position tha-fi they would be liable to become 
Icebound in winter, unless they were padded, as shown, 
with a special kind of felt about % In. thick, which la 
rolled and tied round ithe pipes belore they are fixed. 
In Fig. 5 the bottom member is fixed to brackets secured 
to the wall, while the upper portion Is attached to the 
wall by means ol (holdfasts. After the front is screwed 
on, the casing may be considered weather-proof; It also 
protects the enclosed pipes against the chance of acoi- 
dental injury. Fig. 6 shows another method of casing .' 
pipes in a ^mllar situation. Angle fillets are first fixed 
to plugs driven Into the wall at proper distances apart, 
and the bottom and top members are then bradded or 
screwed to these fillets. Care must be taken not to get 
these angle fillets too large, lest they should touch the 
pipes. The vacamt space in this instance is filled in 
with sawdust, or other frost-resisting material; the 
front being fixed with screws and cups as before. 

Plumber's Wiped Joints and Copper-bit Joints.— 

Of these two kinds of joints, most certainly the wiped 
joint is the better and the stronger. To make either 




win have to be cut away, and the wall, and probably 
aiso the pipes, are almost sure to be damaged. The pipe 
casing should be 'SO arranged that by the removal of a 
few screws thb pipes may be thoroughly exposed to 
view. Fig. 1 shows a plan, and Fig. 2 a part elevation, 
of a pipe casing, containing soil, waste, and supply pipes. 
A chase is left or cut in •fiie brickwork, in size 9 in. by 
4i In., and rebated fillets; which are worked out of 2Tin. 
by li-ln. stuil, occupy a space equal to the thickness 
of the plastering; the p^anel, or front of the casing. Is 
worked out ol 11-in. by 14n. stuff. The fillets are 
secured to the wall by being screwed to wood plugs 
driven anglewlse Into the brickwork, and the panel Is 
beaded on both edges and screwed into the rebate of the 
fillets, cups being sunk into and flush with the face to 
receive the screws, so that they are always flush, and so 
that the casing can be taken down and refixed many 
times without injury. The elevation (Fig. 2) should be 
vertical to its plan, but is shown horizontal for con- 
venience in grouping the figures. The casings shown 
In elevation by Fig. 3 and in section by Fig. 4 contain 
two pipes and some electric wires. The lower member 
is fixed to the wall by screws, engaging with wooden 
plugs driven Into the wall, and the &ont portion or 
casing proper is fixed by screws in cups. TOie supply 
pipes to tanks penetrate the bottom, members of the 
cornice; and, lor operating the stopcock, the casing is 
pierced as shown at s. This pipe casing also serves as 
a cornice, which relieves the plainness of the walls. 



joint, the end ol one pipe has to be opened for re- 
ceiving the end ol the other. The open end is reduced 
in thickness, and, ,when the joint is made with a copper- 
bit, the outer edge only of the pipe is strengthened by 
the solder; the thinned part at the bottom of the cup 
or socket is not so strengthened. Hence the superiority 
ol the wli>ed joint, in which the whole ot the weakened 
parts ar§ covered with a good thickness ol solder. 
With service pipes, say, 2 in. or 3 in. in diameter and 
the lead i in. or § in. thick, sufficient heat could not . 
be applied by means ol a copper-bit to make a reliable; 
joint, even when placed In a favourable position. A 
leaden jack-pump piit together, and the suction-pipe'., 
joined on with copper-bit joints, would last but a short 
time. Even If the copper-bit joints were the stronger, 
it would be dlfacult to make them when the pipes are 
in their Intended positions or when fixed horizontally. 
When copper-bits are used, each man requires a fire or 
stove near him, thus adding to the risk ot setting fire 
to the building. When wiping is the practice, one firs 
is suiaolent lor heating several pots ol solder, and the 
fire can he in an out-building or where there would be 
little risk ol injury. Small joints could probably Be , 
made with the copper-bit In a little less time -tliau 
wiping, but lor ail-round work a sklllul plumber would 
wipe joints as last 'as bit them. It is only on small 
jobbing works, wihere it Is difficult to get a fire for 
heating a pot of solder, that the bit has an advantage In 
time. 
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Terms In Plasterers' Work: Counterlathlng, 
Screeds, Hendering, Fatty. Gauged Stuff.— Couater- 
lathlng Is nailing short pieces at laths at 12-ln. inteiTals 
across a beam or similar surface which comes In the 
■way, so that lathing and plastering may he continued 
across it in the contrary direction without interrupting 
the key. Screeds are narrow portions of plastering, 
6 In. or 7 in. wide and 4 ft. to 10 It. apart, laid first, 
and carefully levelled as a guide for running the float 
over the remainder, which Is put on more rapidly. 
Sometimes screeds are narrow hattens of wrought deal, 
used lor the same purpose. The name screed is also 
given to the portion of plaster or mortar behind a win- 
dow or door frame. Rendering is the name given to the 
first coat of rough or coarse stuff in plastering when It is 
laid upon brickwork or masonry inst«ad of Upon laths. 
mie term rendering Is also used for Roman or Portland 
cement laid In the same way. Plasterer's pjitty is pure 
lime slaked with water, brought to a creamy consistence, 
strained through a hair sieve, and allowed to evaporate 
until stiff enough for use. It is the last coat aippUed to 
Internal walls that are to be coloured. Gauged stuff 
Is plasterer's putty, with a portion of plaster-at-Paris 
mixed with It, the proportions being 3 parts putty to 
1 part plaster-of-Parls when required to set quickly, 
and gauged In small quantities. 

Folding Net for Entomologist.— Assuming that the 
net is to be about 1 ft. in diameter, about 38 In. of wire 
will be required, the gauge of which should be 7 or 8; 
a size larger will add much to the strength and but little 
to the weight. Steel wire is by far the best, though brass 
and even iron wires are used. Cut this into four pieces, 
and either now or later bend each into the quadrant ot 
a circle. The illustrations will explain the construction. 
The joints usually made are similar to those on a rule. 
In Fig. 1 both pieces are together, the dotted lines 
indicating a rivet; in Fig. 2 they are separated. Three 
of these joints are required, as seen In Fig. 3, which 




ground is a portion o! the space already cleared of clay ; 
It is drained by depression running from one end to the 
other, and Is kept carefully sanded and dry. The bricks 
are laid on the drying-ground, and after remaining flat 
a day, if the weather is fine, are turned upon edge, and 
then stacked, or hacked, several courses high. During 
the time the bricks remain on the drjring-ground they 
are protected as much as possible from wind and rain, 
and if the weather is favourable they will probably 
be ready for burning in about three weeks. The opera- 
tion ot burning now commences. First, three or four 
courses of burnt bricks are laid in a rectangular form 
on the ground, opening or arches being left for supplying 
the draught. Next come the green bricks, these being 
laid on edge, not quite touching each other, and be- 
tween each course is spread a thin layer of coal breeze 
or cinders. The kiln, or clamp, is now kindled in 
several places by placing burning faggots in the arches 
ot the lower courses, the fire passing upwards from one 
layer ot breeze to another uHtll the whole ot the clamp 
Is thoroughly burned. The clamps are protected on the 
windward sides by placing boards against them, and 
where combustion appears to be proceeding too rapidly, 
the draught is checked by closing the arches or by 
applying earth or clay toi the spot. The clamps are 
built up containing 60,000 to 100,000 bricks, and the time 
ot burning is about three weeks. When a clamp has 
cooled down sufHclently, it Is pulled down and the bricks 
removed. The manner In which these bricks are burned 
entails a great deal at waste; in the Interior of the kiln, 
where the heat Is greatest, often numbers of the bricks 
are fused together into a shapeless mass, which is ' 
useless, and the bricks on the exterior are generally 
under burnt, being soft and friable. Ill colour the 
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shows the frame' complete. One of the free ends ot the 
wire is brazed into one of the arms of a brass Y, which, 
as seen in Fig. 4, consists of a piece of brass tubing, 
to the top ot which is brazed another piece ot tubing, 
cut underneath and then bent for common goods into a 
simple V, or, for better goods, curved to correspond 
with the curve of the frame. When the frame is un- 
folded into a circle, the free end is simply pressed into 
the open arm of the Y. The bottom or leg of the Y 
forms the socket for the stick, and may either be lelt 
plain or be tapped to receive a screw fixed to the end 
ot the stick. 

Field Method of Making Bricks. — Brlckmaking 
by the field method is largely carried on in open work- 
ings on the outskirts of most of England's large cities. 
The material used is a loamy clay, which occurs directly 
under the subsoil. The layer of soil is first removed, 
and the clay Is then dug down, mixed with water, and 
made into heaps, which are then allowed to remain 
some time to temper. The clay-heaps are afterwards 
cut up with the spade, and well mixed and worked 
under-foot or by a wheel, all stones at the same time 
being removed. In some narts a simple pugmlll is 
employed in working up the clay. The clay, being now 
In a fit condition for moulding, Is wheeled on barrows 
to the moulder's bench, where it Is made into dumps 
by the helper. Each dump of clay is rolled in sand and 
then handed to the moulder, who rapidly moulds a 
brick from it, and removes the excess ot clay by means 
of a plane. The bricks are each turned out upon a 
piece of wood, called a pallet, and are removed by a boy 
to the hacking ground. When barrows are used tor this 
purpose the bricks, each on a pallet, are placed on them, 
and the barrows, when loaded, are wheeled to the 
drying-ground. One man and his helpers will produce 
10,000 bricks per day. The moulds used are made of 
brass ot thin cast-iron, or of wood lined with sheet- 
Iron- they are wetted in a trough, and then sprinkled 
with sand before the clay is pressed in, this being done 
to prevent the brick sticking to the mould. The drying- 



bricks vary from a pale yellow to a deep red or grey, and 
therefore they are more or less mottled. Many other 
defects might be mentioned. These bricks are, however, 
In great demand, because they are cheap. Modern 
houses are largely built ot them. 

Coloured Magic Lantern Slides.— To make coloured 
slides tor use in the magic lantern, the simplest 
method is to paint with water colours, but to render the 
paint transparent a coat of white spirit ot lime varnish 
must be applied,- and when dry the picture is painted 
over again and varnished as before. Persons accus- 
tomed to oil painting prefer the following method: 
Crush the paint employed for ordinary oil painting as 
finely as possible with a glass muUer on a piece of 
plate glass, adding copal varnish little by little. The 
colour can be employed immediately, or made in 
advance, and kept in bottles before use as transparent 
paint, but only the top part in the bottle is utilised. 
The colours, it oily when taken out of the tubes in which 
they are sold, should be placed on blotting paper, which 
win absorb the oil; the colour will then mix better 
with varnish. The third method is to trace on the glass 
with lithographic ink worked dry in a cup and then 
diluted with spirit and some drops ot copal varnish. 
When the lines are dry, the ordinary water colours 
(little tablets)- are employed alter being diluted with 
the loUowlng liquid; Water 20 parts, gum 4, sugar 2, 
with a few drops ot phenlc acid to prevent mouldiness ; 
4* drachms of white gum-lac dissolved in about i pt. 
of alcohol is used as varnish. The glass , should be 
slightly warmed before the varnishing. When the slide 
is covered with another glass, no varnish is needed. 
Only transparent colours— namely, Berlin blue cochi- 
neal carmine, madder carmine, yellow lake, vegetable 
green, and burnt sienna— can be employed. -For blacks 
use Indian Ink nr writing ink, ,oT smoke-black mixed 
with slide varnish oan be utilised. Special attention 
must be given to dust, for it it falls on the new paint It 
may make marks which have a very bad etlect on the 
screen. 
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Repairing Riding Saddles.— In repairing riding 
saddles, the same principles are ioUowed as for making 
new ones; as a, rule, the toaok ot the panel can remain 
■with a new panel afttxed, and also the hogskln facing. 
Eemove all else, put in a new lining, and stufl like new. 
When a riding saddle tree Is hroken.a blacksmith <wiH 
oftqn repair it, especially when tlie plate Is broken, 
but It must be stripped and everything put back as 
before. Sometimes a new tree Is needed. Begin by 
taking ofE.the old top, doing as little damage to the flaps 
and '.skirts as possible. The skirts can often be utilised 
again' like Hie flaps, so that only a tree seat and cantle 
cover will lae needed. Make It up like a new one, and 
damp the. skirts and flaps to make them easier to 
handle ; also remove the old nails from the leather 
before employing new ones. If the skirt? are gone, new 
ones must be cut out to the same pattern. Sometimes 
,a saddle panel has to be stiifted and raised without 
lining; to do thlS, cut a hole across at tlie centre, and 
fill each end with stuEBng, afterwards levelling the stuS 
with the seat awl. 

Chequering Gunstocks.— The part to be chequered 
Is marked with pins driven into the stock, and a piece 
of thread is attached and drawn tight on the pins (see 
A, Fig. 1).' The thread is then tapped lightly with a 
small hammer; this l^ves a mark across the stock. 
A 4-in. three-square smooth file must then be run along 
the mark; the chequering tool b can then be used. 
After it Is run up as far as required. It can be crossed 
as at c (Fig. 1), the pins and thread again being used 
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Chequering Gunstocks. 

after running it both ways with the chequering tool. 
The lines must be run up with a dhequerlng file, which 
is a small, three-square file with teeth out on the edges ; 
when chequering is ^nished, it should be similar to 
Fig. 2. The chequering tool B is made of steel with three 
rows of teeth. Is -fy In. wide, and % In. long where the 
teeth are out. The tang should be 4 in. long, tapered to 
drive into a handle. D shows the tliree rows of teeth. 

Construction of Cow-bouses.— The correct width ot 
a cow-house should not be less than 16 ft., of which 2 ft. 
6 in. is for forestall, 2 ft. 4 in. for manger, 6 ft. 2 in. 
for standing space for cows, 1 ft. for the ohajinel, and . 
4 ft. at the rear. The length depends upon the number 
of cows to be hoiised, but 4 ft. from centre of tie-up to 
the centre of next adjoining tie-up post Is most suitable. 
The floor space allotted to each cow Is thus 64 ft., and if 
the height Is reckoned as 12 ft., nearly 800 cub. ft. of 
air space is obtained, whidh, in detached buildings on 
farms, is more than sufficient. The floor should be com- 
posed of a non-absorbent material; Staffordshire blue 
bricks are very suitable. . ' They should be laid in 
cement and sand on a 6-in. bed of cement concrete. 
Peun.S,nt stone and limestone are often used as a pitching 
for the floors of cow-houses with very good results. An 
important point to be observed in laying floors of cow- 
houses is, that the standing space for cows should not 
exceed 6 ft. 2 in. from the manger front to the heel of 
the cow, or channel, and, also, that lihis floor should 
have very little fall, say 1 in. in 6 ft. The drop from this 
space to the chjanneO, should be 4 in. As the animal is 
prevented from lying in the gutter, it is kept compara- 
tively clean. The drainage of the house is very simple, 
all that is necessary being a 12-in. channel, wiiih one or 



more outlets through an external wall discharging over 
a trapped gully leading to a cesspit or manure tank.- 
The fittings required are a manger and crib, formed m 
the following manner: A pole-plate of 5J-ln. by 3-iu. 
stufl runs the whole length ot the house ; 4-in. rounded 
oak posts are fixed at 4-ft. centres, to which the pole- 
plate is secured by i-in. bolts. The plate is, 4 ft. high 
from the floor, and cow-ties, made of chain, work up and 
down the oak posts. by means of a large ring. A li-ln. 
elm board, .15 in. wide, is fixed to the back of the round 
posts, as previously mentioned, and forms the front of 
the manger. The back board of the manger is about 
2 ft. 6 in. wide, and is fixed against short oak posts, 4Jn. 
by 4 In. In section. Bofh front and back boards are 
continuous in length; no divisions are required. The 
bottom of the manger is made of cement concrete, having 
a concaved surface. Ventilation is provided by means of 
louvred frames in the ridge, and inlets of short Tobias 
about 4 ft. from the ground. 

Fixing Flag to Staff.— To fix a flag to a flagstaff, a 
piece of sasihcoird, 3 ft. longer than the depth of the flag, 
is fitted with a toggle A (Fig. 1) at one end and an eye 
splice E at the other. This Is attached to the flag as in 
Fig. 1 by a strip of duck or calico sewn to the bunting 
as a broad hem round the cord. The flag or flags to be 
hoisted are " made up " as in Fig. 2, the toggle left out 
clear, and the bunting rolled up ; three or four turns are 
taken all round, and the bight pushed under two turns, 
over the latter, and under itself as shown. Flags and 
pendants are kept rolled up in this way ready for hoist- 
ing, their name or letter being printed on the canvas 
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Fixing Flag to Staff. 



hem just under the toggle, so that it can be seen without 
unrolling. The signal halliards are rove through the 
truck T (Fig. 3), and have an eye splice to slip over the 
toggle A (see Fig. 2); the other end of the halliards is 
tied to the eye E (see Fig. 2) with a " double sheet bend," 
and the flag hoisted in readiness; the end c is belayed,, 
and when desired a slight jerk on the end e " breaks " 
the flag. 

Treating Candle Wicks.— Candle wicks have always 
been given much attention in candle manufacture. The 
wick must be 'placed in the centre of the candle, or it 
^YiVl remain ttx> lon.g, produce smoke, and darken the 
flame; though if the upper end remains exactly in the 
centre the air will not reach it, and the wick will 
carbonise and form a " -thief " or " waster," which,, 
falling into a cavity in the top of the candle, will make, 
the latter gutter, and end by obstructing the wick. It 
then becomes necessary to snuff it. In order to do away 
with tills inconvenience, Gay-Lussac and Chevreul, in 
1825, recommended the use of flat or cylindrical wicks 
of an uneven texture having the property of curving 
over. In the same year, Cambaceres proposed the use 
of hollow, plaited wicks, which, in measure as the candle 
burned, had -the property of curving towards the, white 
part of the flame. But ashes, nevertheless, formed, and, 
obstructing the -wick, afleoted the light. In 1826, de 
Milly solved the problem by impregnating the wlok , 
with boric acid, which, uniting with the ashes of the 
wick, gives rise to la fusible body, which is rejected in 
the form of a drop or bead towards the extremity of the 
vrtok. In Austria, wicks are impregnated -with phos- 
phate of ammonia, which gives practically the same 
results. Finally, Bailey has proposed a solution of sal- 
ammoniac having a density of 2° or S° Baum6. 
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. Drying Acetylene Gas.— If acetylene gas can be 
made &a coll as possible without having contact with 
■water. It will be normally dry, and to cool It it is neces- 
sary only to let the g'as gaas through a coll of pipe 
which rests In a tank of cold water. A better and 
cheaper way is to pass the gas through a metal box or 
vessel filled with moderately small clean coke. Another 
way Is to use a filter pad or screen of cotton-wool, and 
still another is to pass the gas through unslaked lime. 
The latter is ihighly effectual, but the lime soon becomes 
slaked and moist, involving rather frequent renewal. 
Cotton-wool arreste water from gas and air, but becomes 
njlogged and matted rather quickly, and It aJlowed to 
gat dry when in this dirty state it does not become 
clear and loose again. 

Compasses for Use on tbe BlackDoard.— Procure 

a piece of straight-grained Honduras mahogany, 17 in. 
by IJ In. by 1 in. ; plane it up square and true to 1| in. 
wide and i in. thick. Square a line 3i In. from eaOh 




Wooden Compasses. 



«nd across ooie edge and down one side, as shown at A 
and (Fig. 3). Gauge a line from a to c, as shown at 
B (Fig. 3). With a fine saw, cut across the alternate edges 
down the lines A and c (Fig. 3), and with a bow-saw cut 
-along the gauge line to meet these two cuts, thus divid- 
ing the piece for the two legs. From the point D (Fig. 4), 
which ^ows 1flie top of one leg, set off lines at about 
45° to right and left on both pieces, and square lines 
along the two edges from E and F. Set a mortise gauge 
to suit a l-ln. chisel, and gauge from the point E up 
over the tc^ and down to the point F on each piece. Cut 
•carefully down the gauge lines so as to form a saddle 
and bridle joint. The appearance of the two pieces 
should now be as shown at A and b (Figs. 4 and 5). See 
that they form a correct fit, easing the shoulders, if 
necessary, with the chisel. Taper each leg from | In. 
by i In. at the top to i In. square at the bottom. Now 
round each leg to within 6 in. from the shoulder. Fit 
together closely, and li in. from the end c (Fig. 1) drill 
a small hole to fit a binding screw similar to that shown 
at Fie 6 This will be found much better than the 
ordlnaTV Butterfly nut, as It does not come in the way 
of the fingers. Square the head of the binding screw, 
»nd sink It flush with the wood (see D, Fig. 1). This 



will stop the screw from turning when tightening the 
legs with the milled head nut. Bound oft the top to form 
a semicircle, with the hole for the binding screw as 
centre. Plane all square and true, clean up wltli glass- 
paper, and finally polish. Next talce two pieces of brass 
tube 4 In. outside measurement, one piece 4 in. in length, 
the other li in., and another i in. in length to fit loosely 
over the IJ-in. piece. Cut the IJ-ln. length down both 
sides to within J In. from the end, and slightly open 
the cuts (see Fig. 7). Fit the pieces of tube one on each 
leg of tlie compasses. For a point, use a bradawl filed 
or ground to a round taper point. 

Browning Twist or Figured Gun-barrels.— Brown- 
ing gun-barrels is simple enougli, although requiring 
great care, though It is a somewhat dirty and by no, 
means pleasant process. On no account must anything 
of a greasy nature come in contact with the barrels 
during the process; even one's hands should be care- 
fully washed. The browning mixture can be concocted 
without Hie aid of a chemist. A measuring glass can be 
bought for 6d., maxked from J dr. to 2 oz. — quite suHl- 
eient for anything that Is required; and If a pair of 
scales are not handy, the blue vitriol and muriate of 
mercury can be purchased of the required weight. 
The appliances required are a small piece of Turkey 
sponge, some clean rag, and a small quantity of whiting ; 
also. If possible, a scratch-brush, though if this cannot 
be obtained a piece of scratch-oaxd can be used Instead. 
The browning mixture Is as follows: 1 oz. of muriate 
tincture of steel, 1 oz. of spirit of wine, J oz. of muriate 
of mercury J oz. of nitric acid, i oz. of blue vitriol, and 
1 qt. of sort water. A quarter of the above quantities 
is quite sufficient to mix up at once, and if kept well 
corked will last for a considerable time. In mixing 
the ingredients the nitric acid should be put in the 
bottle first, and hall the required quantity of water 
added; the other ingredients oan then follow, the bal. 
anee of the water being iput in last, and as soon as the 
mixture is dissolved It Is ready for use. To prepare the 
barrels iat browning they must be made bright with 
emery cloth, F being about the best to stannt with, 
finishing with 0. If the rust is eaten in they will re- . 
quire to be smoothed, and possibly " struck up," as It 
Is termed in the gun trade. But this is a matter outside 
the scope of the present article. To clean the top and 
bottom ribs, shape a fiat piece of cork to fit them, cover 
it with a piece of emery cloth, and move it briskly up 
and down in a straight line, taking oare not to run over 
the edges of the ribs. As soon as the barrels are polished 
they must be wiped down with a cloth, after which they 
should be plugged alternately at the muzzle and breech 
with clean corks. The other sides should have wood 
plugs 10 in. long, 4 in. of which should enter the barrels, 
the outer part being used to hold the barrels by v/hen 
coating and scratching them. A small quantity of whit- 
ing must now be mixed with water to the consistency of 
cream and rubbed all over the barrels and left till it 
dries, when it can be either brushed ofl or rubbed off 
with a clean rag. The object of the whiting is to remove 
all grease from the barrels. The barrels must now be 
coated lightly with the browning mixture, a piece of 
sponge being dipped in the mixture, squeezed between 
the thumb and fingers before being ajpplled, so as not 
to give too heavy a coat. The sponge is draiwn up and 
down the barrels, care being taken that they are not 
coated twice over. After coating, the barrels are left 
about five hours, and then scratched with the scratch- 
brush or card, care being taken to remove all rust; 
after this they must be rubbed down with the clean rag, 
a,nd re-coated as at first with the sponge. They can then 
be left six or seven hours, when the same process must 
be gone through, and the process must be repeated 
dally for four days, when, after rubbing with the rag, 
a kettleful of boiling water must be poured all over the 
barrels. Then rub theta well down with the clean rag, 
and when about half cold scratch them very lightly 
to poll'Sh them, and then oil them with neatsfoot oil 
outside and in, after removing corks and wooden plugs. 
The twist in the barrels should begin to show very 
plainly on the second day. Old linen rag, well Washed 
In soda water to remove all grease. Is the best to use, 
and rain or soft water is best for scalding the barrels 
with. 

Baths for Steel Hardening.— The commonest harden- 
ing bath is clear, cold water, though many workers use 
salt and water or brine. For obtaining extreme hardness, 
a solution of 1 lb. of citric acid crystals m 1 gal. of water 
has been found satisfactory. For very thin articles 
a bath of oil is necessary. For hardening springs sperm 
oil is very satisfactory, and for hardening cutting tools 
raw Unseed oU. Many successful hardeners use water 
that 'has been boiled. Further, small, odd-shaped pieces 
are not so liable to crack or to^ harden unevenly when 
the water In which they are dipped for cooling Is 
slightly warmed. 
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Canadian Moccastns.— A pair ol size 6 Canadian 
moooaslns, sliown by Fig. 1, ■will need a piece ot any 
light leatlier, 1 ft. BJ in. lay 1 ft., as sliown by the lines 
A, B, c, and D (Mg. 2). Enclosed are E and r, the two 
bottoms, and «ides ; a and H, the two front pieces ; amd 
I and J, the quarter laps. To make patterns for the 
bottom sides, fold a piece ot paper, llj in. long and 
6i in. wide, down the centre lengthwise, to obtain the 
• top part ot Fig. 3, shown there by the dotted lines. 
From A cut a round corner, as shown by B, starting about 
Ig in. along the fold and finishing at about the same 
distance up the double. edge, then cut oii the double 
corner c, D being about 5 in. up. When 'the paper is 
(jpened this gives the main pattern. The front pieces 
can be out in a simiiair way, with a told down the 
centre; th^y are 4i in. long and 2i in. at the widest 
part, and about i in. of this forms the tongue. The two 
quarter laps are 1 ft. by IJ in., with the corners rounded 
oil. Two nieces of each kind must be cut, one for each 
foot, making six pieces in all. It the front pieces and 
quaxter laps are beaded, or have fancy stitching, the 
appearance Is improved. The lining is a matter of 
fancy; linen, swansdown, or soft leather may be used, 
and can be sewn in with the outer portions- , To make 
a moccasin, place one ot the largest pieces, lace down, 
on a board ; fold it up the centre, like the pattern, and , 
sew it up the back from E to F (Fig. 5). Eiib the seam 
down smooth ; place It on the board again in the same 
way, and put one of the front pieces on, face upwards, 
as saiown by H i L (Fig. i). Secure the corner H by a 
stitch or two to Q, and i to j"; likewise k to L. Now, as 
the large semicircular portion j ic G has to be sewn to 
H I L, it must be puckered in a lot, the wrinkles being 
put in as regular as possible with the greater portion 



To wall in the face, and keep the planter within bounds; , 
towels are rolled up and placed about It. In deterpiiaing 
how tar the mould Is to extend, It has to be borne In 
mind that so much only can be included as will " leave " 
readily. More latitude Is to be allowed in dealing with 
flesh, which is yielding, than in moulding from a rigid 
substance; but bone will not give way. The line will 
have to pa^s in front ot the ears, and; it it Is carried 
higher up the forehea,d than the beginning ot the hair, 
the hair must be smoothly brushed down, and, ot course, 
well soaped: The water for mixing the plaster ot the 
inner mould is tinged with colour, as in ordinary waste 
moulding, and it is also warmed. Cold plaster poured 
over the face would add to the discomfort of the person 
operated on; the sudden chill might also cause tbe 
nerves to twitch'and the muscles to contract, and thus 
Interfere with the proper expression of tl;ie featured. The 
eyes and mouth have.ot course, to be kept shut. Ea- 
splration will be carried on through the nostrils; moEit 
moulders put quills in them lor this purpose, though 
a skilful operator can keep passages open by using a ; 
spatula. It is absolutely essential that the subject keep 
perfectly stiil till the plaster is set. It Js well to make 
the inner mould soinewhat thicker than In ordinary 
■waste moulding. The outer mould Should also be made 
tolerably stout. The few minutes which must elapse 
whilst the mould hardens are trying ones lor the sub-. 
Ject, and he will be impatient to have it removed; but 
It must be allowed to set thoroughly, and the removal 
must be done carefully '^d tenderly. A few small hairs 
are certain to become ' entangled in the plaster, and 
these must be managed with delicacy. The success of 
the whole operation must not now be imperilled by 
undue hurry. Taking a mould Irom the face of a dead 
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towards the end of the toe, as shown by Fig, 1. A good 
way to do this is to whip K G and also K j over with 
a stout tliread. Tills is done by setting the stitches 
about as long again as those to be set in the front, 
always putting the needle thiough from the same side, 
and drawing the thread very tight where most wrinkles 
are wanted. These two circular portions are then sewn 
to the corresponding ones on the front piece. The 
. IJieoe I or J is then whipped round the top. which Is 
■ ait terwards bound with a cord or ribbon running through 
It, as shown in Fig. 1, to be tied in the front as a 
bow. The dotted lines H, I, and b (Fig. 3) give an Idea 
as to the part of the leather to he formed into a sole. If 
-the ^oes are wanted of better quality, say with all the 
edges, skived and turned in, then, of course, an extra 
piece must be left on all round where this is to be done. 

Taking Plaster Casts trom Life.— The methods 
employed tor taking plaster casts ol the face or other 
parts of the human body are as follows. In the days 
when clean shaving was general, it was more easy to 
take casts of faces than it Is at preseht, as luxuriant 
whiskers and a flowing beard cannot be reproduced by 
ihis process. Females and boys are the most satisfactory 
subjects, though the actual features ot bearded men 
can, apart from'the hair, be east with absolute fidelity. 
The person whose " mask " — as the face is technically 
called— is to be moulded has either to lie flat, face up- 
wards, or to sit with the head well thrown back on a 
pillow. So much ot the sklh as will come in contact 
with the plaster is slightly rubbed over with oUve oil, 
and all hair within the Umlts ot the mould Is securely 
plastered down with soap. Soap is better for the pnr- 
pose than grease of any kind, as it is less liable to melt 
under the heat generated In the setting ot the plaster. 
It any hair were allowed to rem^ain loose. It would 
probably become embedded in the mould, and cause 
trouble. Although perhaps eyebrows and moustaches 
may not suffer greatly in appearance under this treat- 
ment, beards and whiskers, when plastered down to the 
skin, altogether lose their normal look; still, on the 
other fand, something is gained in showing the forms of 
the lower part of the face, which are ordinarily hidden. 



subject, though a melancholy task, is an easier one 
than moulding from; the lite. There is no danger of in- 
voluntary motions or changes in the features; no pro- 
vision needs to be made for respiration, and the 
moulder oan go about (his work leisurely. A simpler part 
of the figure to mould, and a pleasanter to have moulded, 
is the hand. Many eminent .persons have had casts taken 
ot their /hands- those of the Brownings, husband and 
■wife, clasped together, are well known. Frequently all 
that is desired is one side of the hahd only, as it may 
appear when lying on a cushion, and this can be 
moulded in a single piece. Oil is rubbed over it, espe- 
cially round and under the nails, and it is laid on a 
pillow, which miay be covered with soft paper. The 
swellings of the pillow can be- so arranged as to fill 
up most of those under parts which the mould would not 
" leave." A towel rolled round the arm will limit 
the mould in- that direction. After the plaster has set, 
the hand, with the mould upon it, can be lifted bodily 
from the pillow, and any edges or tongues ot plaster 
which hinder the pulling out ot the hand pared away. 
When the oast ot the liand is wanted in the " round " 
—that Is, vrhen both sides are to be completely shown- 
it oan be laid upon sand ; more sand can be packed 
round it till only so much is left exposed as will allow 
a mould from it -to leave in a single piece. The exposed 
half Is then moulded; the hand and mould are turned 
over bodily, and the edges of the mould are trimmed, 
keyholed, and clay-watered, otter the usual manner ot 
waste-moulding In two pieces. The second halt Is then 
moulded. A foot, leg, or arm may be treated in the same 
way ; but moulding the entixe trunk of a living person 
is not so simple a matter, owing to the constant swelling 
and falling ot the chest in respiration. Few, however, 
are likely to be ambitious of moulding the entire torso. 

Fitting Large Cork to Small Bottle.— To make a 
large cork fit a small bottle, it is the common practice 
to trim the sides of the cork. Often the knife is dull 
and the .cut irregular. A simpler way is to cut a wedge- 
sliaped piece out of the cork across its lower end If 
the cork is very large, cut out an additional wedge at 
right angles tp the first. 
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Compo Work or Cement Rendering.— To ensure a 
satisfactory result In oementing a building, attention 
should be paid to the selection and preparation ol the 
material's to be employed. For Portland cement oompo, 
which is pnaotlcally the only'ilnd in use, the sand must 
be shaxp or gritty, and Iree irom any loam or clayey 
matter. Pit sajid, as a rule. Is not good enough for 
oementing; river sand, ocr the drift sand from roads tliat 
are repaired with either granite or flint, is much to be 
preferred. Drift sand, or road drift, is procurable in 
nearly every district, and is first class stuff if washed 
clean from all earthy and vegetable matter. Expose the 
cement to the air on a dry floor, and turn it over several 
times before It is used, as a great many failTires in 
cementing are due to the cement being used too fresh 
and hot, thus causing the work to blow and oraok. 
Where time will allow, it Is better to erect an independ- 
ent soaflold, so as to do away with the necessity of cut- 
ting putlog holes in the work. If the brickwork ha^ been 
pointed, all the joints must be well raked out, and 
braced clean. Th« brickwork must also be well wetted 
with clean water as the work proceeds, to allow the 
cement to set properly and to stop excessive suction. 
Cement rendering is done in two coats : the first is called 
the flanking-in or roughing-in coat, and the second the 
fining coat. Ibe building must be first flanked in all 



the cement will not thoroughly mix with it. The suc- 
tion of the rougbing-ln coat must be stopped by a liberal 
application of clean water, but care must be taken not 
to overdo it, and before the work is wetted a dry brush 
should be passed over It to remove dust from the 
face. 

Manufacture of Eartheni«'are Sanitary Pipes.— 

The process by wliloh pipes are made is by no means 
complicated. Fig. 1 is an illustration of a pipe newly 
made and being taken away from the machine. The 
clay Is thrown into a cylinder from above, and a piston, 
acting by steam power, forces the clay out at the end 
shown in the illustration. In tb.e centre of this cylinder 
is a staitionaTy rod, to which is fixed a piece of metal 
called a bell, which is shown at B in Fig. 3. This bell is 
the part that forms the Inside diameter of the pipe, and 
must be made detachable, so that, whatever size the 
pipe has to be made, whether 4 in., 6 in,, 9 in., or 12 in., 
a bell of oorresijondlng size can be adjusted. The 
method of forming the socket or collar of the pipe is 
also shown In ithe same illustration; in which d is the 
die forming the outside measurem'ent of the pipe, and 
T the table, on which is fixed a wooden block 8, wMch 
makes the Inside of the socket. The table t (Fig. 3) is 
raised and lowered by means of weights something aftei 





over, that is, presuming the biiilding is to be done as a 
whole, not, as Is frequently the case, finished m sec- 
tions ; and as a satlsfaetoiry result greatly depends on the 
flanking coat, more attention than usual should be 
given to this coait. The stufl should be gauged at the 
rat« of 3 of sand passed through a sieve of 14n. mesh to 

1 of cement, and it la advisable to do the gauging m 
comparatively small qnantltles, and in the shade, as 
otherwise the stufl is partly killed before it Is all used. 
Fix a rule stranght and plumb from the top to the 
bottom of all external angles of the building and drive 
nails top and bottom at the opposite sides where no 
external angle may occur; then If a chalk line Is 
strained from rule to malls, the line for all reveal rules 
and screeds will be obtained. If the grit Is fairly coarse, 
a sufficient key for the next coat will be formed in ruling 
off; if not, a coarse drag or nail may be employed to 
form a key. Pass the floating rule over the work before 
the stufl gets too dry, or it leaves the face too open, 
causing excessive suction when finishing, and this must 
be avoided by all possible means. All mouldings, mitres, 
returns, and weataierings of mouldings having been 
completed, working from top to bottom so as to com- 
mence finishing from the top of t*e building, the fining 
or finishing coat will next engage attention. This is 
composed of the cleanest sand obtainable, wash-ed 
through a very fine sieve, of at least twenty or more 
meshes to the lineal Inch. Previous to gauging it, pass 
all cement througti the same sieve to remove all lumps. 
Where a light stone colour is desired, silver sand is very 
good but does not make such hard work as the road 
grit-' and, being expensive, silver sand is sometimes 
mixed with local sand In varying proportions, say half 
and half or two or three local to one of silver sand. It 
Is best to well mix a quantity dry, and to gauge from 
the bulk, as if mixed In small quantities the colour may 
varv. Fining stufl Is generally gauged at the rate of 

2 of sand to 1 of cement, and the sand must be dry or 
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the manner of a window-sash. When the cylinder is 
filled with clay and the piston has been brought to bear 
on it, the table sinks down, supporting the weight of 
the newly made pipe (see Fig, 4), When a sufficient 
length of piping has been forced out— usually 2 ft.— 
it is cut by means of a wire, then tipped' on to a cradle 
as shown at Fig, 1, and carried ofl on this cradle to be 
set on the floor to dry. When thoroughly dry, the pipes 
are ready for the kiln. Before, however, they become 
too hard each pipe is carefully examined, straigMened 
if necessary, cut to the exact length, and any defect 
rectified. The burning of the ware requires considerable 
skill and entails mudh responsibility. An indiflerent 
workman may be the cause of heavy pecuniary loss, for, 
in many oases, the kiln under his charge contains goods 
representing a large amount of capital and labour, all 
of which may be wrecked through Incompetent firing. 
The average number of fire-holes in a kiln is from ten 
to twelve, each of which must be regularly examined. 
The burning is maintained at a regular and progressive 
heat until the required temperature has been reached, 
when the heat is carefully allowed to fall oH until cool. 
At no time must the heat be increased too rapidly, or 
allowed to fall away too suddenly, for a fluctuating tem- 
perature will leave its mark on both goods and glaze, 
and is the cause at much defective work, Olays, when 
subjected to 'heat, undergo, up to a certain point, a 
certain amount of shrinkage or contraction. After this 
they swell and if a very high temperature is maintained 
they will 'darken in colour and finally vitrify. This 
shrinkage Is simply due to the loss of moisture contained 
in the goods, and as this moisture Is expelled the parti- 
cles of clay are brought closer together and contraction 
follows The amount of moisture in an unburnt brick 
or pipe is much greater than would be imagined, how- 
ever dry it may appear before being set in the kiln, 
and the strain placed upon the goods whilst expelling 
this water is so considerable that the importance of 
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careful and steady firing cannot be over-estimated. 
The- too rapid Ireelug of this moisture by attempting to 
force on the kiln may lead to disastrous results, as may 
be seen in fine cracks or small pieces burst off by the 
explosive violence ot the steam generated. Most goods 
ol this description are salt-glazed. The object oi the 
glaze, whether salt or otherwise^ is to protect the body 
of the ware and render it Impervlou's to acids or liquids. 
Salt-glazing is partioulajrly suitable, since to a slight 
extent it seems to enter into the body of the ware, and 
produces, moreover, so extremely fine a film that it 
would be impossible to chip off without breaking the 
goods, as might be done in certain oases where the glaze 
has been applied by dipping. The manner of salt- 
glazing does not require much explanation. When the 
kiln has reached its highest- temperature the salt is 
applied by throwing a shovelful on each fire-hole. A 
shovelful of coal is then thrown on the top of this, and 
in about an hour~the process is repeated, and again re- 
peated till there has been perhaps four applications of 
salt. Meanwhile, small pieces at ware, called "trials," 
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are taken out of the kiln to see if the glazing is going 
on satisfactorily. After the trials have shown that the 
glazing is satisfactory, the kiln receives another firing, 
and is then allowed to burn out and cool down, whi{& 
may take from twenty-four to thirty-six hours. The 
salting of a kiln varies, however, in different places 
and with different clays, it being entirely a matter of 
experience to find out what is most adapted and will give 
the best results with any particular clay. As a rule, 
it does not take so long to burn a kiln containing goods 
made ot buff or fire-clay as it does for one containing 
red clay. The flre-clay will stand a very much higher 
temperature than the red, and as a consequence the 
kiln may be forced on and the temperature brought to its 
maximuih height more quickly and with less fear of 
damaging or discolouring the goods. At least twenty- 
lour hours longer may be required lor burning red 
bricks or red terra-cotta. 

Plnmlier'd Wiping Solder.— This is composed of 
2 parts; by weight, of lead and 1 of tin, and plumber's 
fine solder is about 'equal parts of those two metals. 
Good composition tubing is made of nearly all tin, or 
an alloy of tin and lead in which the former metal is in 
feXcess. As, however, a great deal of composition tubing 



is made out ot old mfetals of which lead, tin, antimony, 
arsenic, and zinc form the alloy, it would be inadvisable 
to put such in the plumber's solder pot. Should It be 
done, the melting point of the solder would be raised, 
and in applying it to the lead to be joined together 
would probably partly melt it. Neither do tlie metals 
named alloy in a thorough manner, but partake more 
of the nature ol a mixture in whicli the constituents 
partly- separate when making the joints, and some, 
especially zinc, show as small bright lumps on the 
surface. Joints wiped with what is usually called 
poisoned metal are difficult to make, and almost in- 
variably leak when on water service pipes, and the 
appearance ot such joints is a dirty grey, instead ol 
bright and clean as when good solder is used 

Bases and Precipitating Agents used in the 
Preparation of Pigments from Coal-tar Agents.— 

The bases used in preparing lakes or .pigments from 
the coal-tar colouring matters are barytes, gypsum, 
whiting, china clay, and zinc white. The precipitating .. 
agents are tannic acids, tartar emetic, sulphate ot 
alumina, lead acetate, barium chloride, aluminlun 
acetate, and sulphate ol iron; alkalies, such as am- 
monia or carbonate of soda, are also Used as assistants 
when required lor rendering solutions neutral or 
slightly alkaline. 

Definition of the Term " Oil."— Until recently the 
definition ol the term " dl " was not an easy matter. 
In the early days ol chemical knowledge; the learned 
defined things more by their physical properties or 
outward appearance than by their composition; hence 
the term oil was applied to all unctuous or viscous 
liquids, including not only those bodies we' now kno^ 
as oils, but alsq sulphuric acid (oil ol vitriol), petroleum, 
or rock oil, coal-tar oil, etc. At present the te^m oil 
is applied to two groups ol substances— the volatile or 
essential oils, and the fixed or latty oilSi_ The volatile 
or esseiitiM oils, such as those of lemon and bergamot, 
including also turpentine, distil unchanged on heating, 
hence their name; and as they mostly belong to one 
distinct group of chemioal substances, one ot the groups 
ol Hydrocarbons (that is, compounds containing carbon 
and Hydrogen only) Having the same or a similar cont- ■ 
position to turpentine (CioHjg), they are now generally 
called " terpenes." The so-called oils ol petroleum,, 
coal-tar, etc., belong to other groups- of hydrooarbpns, 
and are not true oils. Xhe term oil is reserved lor the 
fixed or latty oils, which contain carbon. Hydrogen, and 
oxygen, and decompose when heated to a high tempera- 
ture, and these oil-s are linked together by the fact that 
they all contain ■ the radicle ol glyoSrine, " glyceryl " 
(C3H5), combined with three molecules of a fatty acid. 
Hence they are called triglycerides. The fatty oils are 
not necessarily composed of one gly ceride alone, ' but , 
usually two, three, or even lour glyoerldes are lound.,: 
to be present in each oil, and it is to the preponderance ■' 
of particular glycerldes that the differences in oils may 
be traced; non-drying oils consist principally of olein 
(OsHsCCiaHssGsJs), the glyceride o£ oleic acid; drying 
oils contain linoleln (C2H6(Oi8H3i02)3), the triglyceride 
of linolelo acid, etc.; but though more or less marked 
differences are noticeable in individual oils, they ars ; 
all " triglycerides," and they behave similarly when 
treated with different reagents. When heated oils de- 
compose, acrolein, acid vapours, water, and' hydro- 
carbons are evolved. Treated with superheated steam, 
water is absorbed, and f-atty acids and glycerine result. 
He;ated with a caustic alkali, they yield compounds of 
the fatty acids with the alkaline metal (soaps) and ' 
glycerine.- All oils are unctuous to the touch, and mors 
viscous- than water. The specific gravities of oils are 
less than that ol water. Oils may therefore be defined 
as the triglycerides of certain latty acids, and this 
definition would include lats, which are s-lmply oils 
solid at the ordinary temperature. 

Cracking, Blowing, or Scaling Off in Plaster 

Work.— Cracking is caused by the shrinking ol the 
timbers used in construction", by the unequal settlement 
ol a building, and by the setting coat being gauged with 
too large a proportion ol plaster-ol-Paris. Blowing is 
caused by the. presence in the plastering ot portions of 
unslaked or only partly slaked lime. ' Sealing off is the 
result of plastering upon a surface with insufficient key, 
ol plastering upon a- dry surface, of allowing one coat 
of work to get too dry before the next coat is applied; 
or of using coarse stuff that does not contain a suiaclent 
quantity ol hair. Cracking could be largely avoided by 
using weli^seaaoned timber, and by properly counter- 
lathing the laces ol large timber surfaces. Blowing 
could be prevented by thoroughly slaking the lime, and 
allowing the putty proper time to cool belore It Is used. 
Scaling off could be avoided by obtaining a sufBcIent 
key for all the coats of plasterers' work, by damping all 
surfaces before -plastering, and by mixing a sufficient 
quantity of hair with the coarse stufl. 
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Riveting Broken China.— ElveHng Is the most sub- 
stantial way of repairing broken articles In china. 
The necessary drill Is illustrated at Fig. 1. To construct 
it a light steel spindle 1 tt. 2 In. long, pointed at one 
end, will be required for the stem. A hole must be 
drilled through the head ol this spindle to talt-e the 
tap T, which is also fastened to the ends ot the wooden 
arm A. This arm is bored (see Fig. 2) so that it can 
easily pass up and down the spindle. A box or ebony 
collar E (Pig. 1) should also be turned aj In. in diameter 
by 1 in. thlclt, and a hole slightly smaller than the steel 
rod drilled through It, when the block is hammered 
tightly Into position. This hole must be drilled accur- 
ately, or the drill will wobble, and lor this reason the 
hole should be drilled halfway through from each side. 
A still better method is to knock the wood on the 
spindle, and then true it up In a lathe. The drill bits 
(Fig. 3) simply consist of tapering tin tabes with a 
diamond point cemented or soldered in one end. Tliese 
tin tubes fit tightly over the cone end ot the drill 



consist of j\ -In. brass wire, with one side half filed away, 
so that a flat surface meets the article. Of course, the 
thickness ot the wire employed depends on the characte-r 
of the article to be repaired. In the case of plates and 
similar goods, always fix the rivets on the back, as then 
tliey cannot be seen. Fig. 6 shows the rivet in position 
after the repair is accomplished, and Fig. 7 represents 
the back of a broken plate, and illustrates how the rivets 
should be distributed. To make the rivets, first place 
one end of the filed wire in the mouth of a pair of 
pliers (see Fig. 8), and, on the nose of the tool, hammer 
the wire down a little paist a right angle with the flat 
side. Then carefully mea/sure where the second bend 
ought to be, cut ofl the surplus wire, and bend down 
the second end, as in Fig. 9. Each rivet should fit the 
hole so tightly as to require gentle knocking into 
position with a very light hammer, or It will Siprlng 
into position it given a pull with the pliers. Take care 
that the ends ol the rivets are not too long, as if this 
is the case they will not lie flat on the broken article. 




Fig. I 



Fig. 5 
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proper, but it is not an easy matter to set the diamond 
fragments, or " sparks," in the tubes. Tlie mouth ot the 
tube should not be mote than VV in. in diameter, and 
should not commence to widen out into a cone under 
i in. from tile end. Some measure oi success can be 
obtained ^v^th well-tem.pexed steel drills, if fine diamond 
powder moistened with oil Is used as a lubricant, but 
neat holes are ra.rely produced, and the surrounding 
glEzeis frequently chipped ofl. To use the diamond 
drill, the spindle is twisted so that the tape winds itself 
round tiie stem, as illustrated in Fig. 4. When the arm 
is pressed downwards, the tape unwinds and causes the 
spindle to revolve; whilst, if the hand is raised again 

_ ait the crucial moment, the tape will immediately coll 
round the stem in tlie opposite direction, and thus be 

- ready for another downward thrust of the arm. The 
■operator sits, and always works the apparatus with the 
Tight hand only, leaving the left hand free to hold 
the glass or china rigidly against the thigh' of the left 
leg; Before using the drill, always dip the point In 
•oil, and bore all holes in the articles about i in. from 
the edge, at an angle so that they Incline slightly to- 
wards the breakage (see Fig. 5). The positions at which 
the holes are to be drilled should be very accurately 
marked. H the finger is held underneath the part which 
Is being drilled the warmth will indicate how far the 
■fcit is through the china. The clasps or rivets generally 
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To complete the repair it is then only neoessary to fill 
up the holes and cracks with plaster-of -Paris mixed 
with water to the consistency of cream, and left either 
white or coloured, according to the articles being 
mended. Finally, how vases, jugs, etc., are repaired 
is shown in Figs. 10 and 11. 

Joining Golf Club Shafts to Heads.— Dogwood and 

■persimmon are generally used for the wooden heads of 
golf clubs, and these woods come to the headmaker in 
blanks from the saw. A special machine cuts them down- 
to a rough semblance of the head, but the remainder ot 
the work must be done by hand tools, such as the chisel, 
file, and glasspaper. The shaft and head are spliced 
one to another by means of a strong cord, and about the 
joint is wound a fine waterprooi cord, each strand fitting 
so closely and evenly that it seems part ol the wood Itself 
when the whipping is completed. The so-called iron 
clubs are composed almost entirely of steel, a mild 
grade of this material being best suited for the purpose. 
First quality heads are made entirely by hand, with ham- 
mer iand anvil. Most of the metal heads, however, are 
drorp forgings, and to this process is largely due the 
grea-tly reduced cost of golf clubs. All the heads, how- 
, ever, are finished on rapidly revolving polishing spin- 
dles, which remove all rough spots and produce tho 
lustre of silver. 
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Manganese Drying Oils.— Uanganese dr^ring oils are 
those In which compounds of manganese take the place 
of the lead driers usually added In the iDoUliig ■ of 
linseed oil. These' drying oils are prepared by heating 
linseed oil In a steam-jacketed pan to a temperature 
of about 212° I".; the manganese compound Is then 
added, and a current of air Is blown through the oil 
li'nWl it has arrived at the required consistency. The 
compounds of manganese usually added are the borate 
of manganese or the oleate or llnoleate dissolved in 
twice their weight of turpentinB, and the amount o4 
the drier required to produce an active drying oil is 
only very small. The manganese drying oils differ from 
*he ordinary boiled oils by being much paler; In Jaot, 
their colour is Ijut little darker than tliat of raw 
linseed oil. They do not darken like the 'ordinary 
boiled oils containing lead driers. 

Cburoh Alms-box.— Fig. 1 is a general view of aa 
alms-box tor a cliuroii or cliapel, Fig. 2 being a front 
elevation and Fig. 3 a vertical section. If the top Is 
In two pieces inclined towards one another, with an 
opening between tljem as siiown in Fig. 3, the box 



has to resemble Its general form and proporttona.' The 
head and hands have, as a rule, to be modelled in clay, 
oast In plaster, and then fixed in their places ; buft work 
of any very elaborate or careful kind would not have 
■to be pnt In; minor details would be omitted, and only 
that rough, bold effect alm'Cd art which oan be given 
quickly. Sometimes, wrlth the help of pieces of thin 
board nailed to the frame and cu-t to shape so as to give 
something of the contour of the body, the draping oaa 
be done without any intermediate stuffing. This will 
most often be tlie case with stalaiary which is to show 
from one side only. Ait other times a rough stuffing, as 
of straw or shavings, ' confined by some kind ot textile 
material tacked to the wood, is used to give the required 
roundness. Too much stufilng. how'evet, does not help 
the eflfeot of. the drapery, which is ■ftie oharacteristio- 
featuxe in this kind of work, real drapery being used. 
Calico, coarse or fine according to the requirements of 
the case, is first dipped in liquid plaster and then 
arranged on the figure. When the plaster sets, ithe 
drapery becomes hard and immovable, and will be the 
same to all intents and purposes as If it had been 
modelled and oast. Taste and skill are needed in the 





Fig. 2 
Church Alms-box. 
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allows two or ffliree persons to drop In their ofieitings 
at the same time. The piece A (Fig. 3) prevents anyone 
pushing in a rod with sticky stufl on the end to remove 
a coin. The lower part of ' the left-hand side Is hinged 
for opening, and this door will require a lock, which 
may be screwed on inside, or a padlock with fancy 
staples may be used. The sides, front, and bottom 
should be grooved and tongued together, and the several 
parts .secured to the back with screws. To obvlata' 
y screwing /through fihe fronit and into the sides, a cham- 
fered fillet may be glued in the internal angles, as shown 
at Figs. 3 and 4. Oak is suitable, but the box may be 
constructed of any other wood tJhat matches the church 
furniture. GJhe leading dimensions are figured in Figs. ' 
2 and 3, and the thickness of the back, bottom, and 
bracket may be about 1 In., and of the oiiher parts g in. 

Imitation Sculpture for Temporary Decoration,— 

The nations of Southern Europe have, in their outdoor 
decorations lor great festal occasions, a resource which 
is scarcely known in this country; it consists in the 
Improvising of colossal statues and groups of sculpture. 
To these, though ma^e of filmsy materials ' and raised 
In a few hours, they are able to give the dignity and 
apparent solidity of real statuary. A figure having been 
decided upon, a wooden framework is nailed together 
to support and form a kind of skeleton for it, which 



disposition of the folds, 'and the arrangement has to 
be made promptly or the plaster will set. But a novice 
may gain more time by mixing with his plaster-of-Paiis 
some one of those, snbstanoes which retard setting; 
size or glue vrtll serve, and these will ultimately toughen 
the plaster rather than weaken it. Afterwards, fine 
whitewash — one or more coats as may be required— Is 
bru'shed over the whole, drapbry and modelling" ailk^. 
The result will be that the statue, in appearance, Ip- , 
one which might have been carved from a solid block/ 

Adjusting Feed Wbeels of Sewing Hachine.- 

Feed wheels occasionally work irregularly — that ls„ 
make long and short stitches and occasionally stand 
quite still. The action is somewhat complloated, and 
there are many causes for Irregular feeding. However,;' 
in fitting feed wheels, see that they run perfectly fre*^;,; 
and ye* have no perceivable play. A tight feed wheel'.-'" 
puts extra strain on its driver, and leaves no exit tor •' 
dirt. Feed wheels when worn may be recut. To 'diP'i 
this, place them in a vice and use a three-cornered 'ttfii.'s 
or a half-round file with a flat ground on it. If the 
wheel is worn badly and requires levelling and groov- 
ing, place It in a laithe, file it- level, and make a fine 
grooving tool out of a 4-in. flat file and groove the wheel 
oarefully. Do not let It revolve too quickly. When, 
filing the teeth, cut all the rows to the same depth. 



„J?^? *"}? Dry^ Gas-meters ComparecU-flg. 1 Is a 

tI= l/t °"°" ?°fl ^Is. 2 a front view of a wet meter. 
trX « """^ letters, which bear the same meaning In 
St™ "Sr^*"^^ ">"= explained: a a Indicates a hollow 
arum which revolves In an outer oaiSlng on the axis E. 
the arum Is divided Into four sections which radiate 
from the axis. Each of these sections Is filled in 
rotation with gas passing through th© pipe c Into a box, 
from which it passes through the pipe D. e Indicates 
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graduEaiy drawn ofl. The water runs through a fine 
wire gauze on a revolving cylinder, leaving a thin 
coating of pulp hehlnd. This is transferred to another 
rotating cylinder, where It accumulates until the de- 
sired thickness is attained. It la then cut and removed 
as iheebs of millboard. To remove the moisture, the 
millboards are placed between sheets of zinc, and put 
under hydraulic pressure, being afterwards hung, in 
drying rooms. Finally, they are again pressed, and 




Fig. 1 
Wet and Dry Gas-meters. 

the water-line, F the gas exit pipe leading to tlie 
laurners, G a pipe with a screw cap for filling with 
water, H an overflow pipe for any excess of water to 
i^n Into J, whence It can be drawn through the pipe 
with cap K, L a ball float which closes the valve above 
and stops the gas from passing when the quantity of 
water Is too little, u a spindle, turned by the, rotation 
of the axle B, and oonu'eoted to the dials at N. Wtth 
too little or too much water In the meter, the quantity 
of gas passing through is not properly registered. An 
objection to wet meters is the liability of the water to 
freeze, stopping the supply of gas. Water is sometimes 
carried with the gas, causing the flames at the burners 
■to, jump or flicker. In Fig. 3, w.hlch gives a front view 
of a dry gas meter, o indicates a tinned iron case with 
an tipper chamber p, In which are the valves and gear- 
ing for the passage of the gas to and from the measuring 
chambers. These latter are in the lower part, and 
consist of two flat discs (one Is shown at Q) of tinned 
'.'Iron, with flexible leather sides at E B. The back edges 
;ol' the latter are fixed to a central vertical partition 
'-.whioh divides the lower part of the ineter into two. 
'The discs and leathers act similarly to a bellows, and 
''.alternately fill and empty. As the bellows fill,- the 
gas In the chambers In which they work Is expelled; 
and, as the bellows empty, the chamber! re-fill. The 
capacities of the chamber being known, the quantity 
of the gas passing Is registered by the dials s, which 
are turned by gearing attached to the discs, or moving 
parts of the bellows. Dry meters are now used in pre- 
fesence to wet meters, as they do not require so mucli 
attention, and contain no water to freeze. They should, 
however, be periodically tested, as they become de- 
. feetlve by the constant wear of the leather and the 
.liability of the latter to become hard and brittle by age. 

Manufacturing Asbestos Millboard.— Asbestos mill- 
board is made with short asbestos fibres, which after a 
■certain preliminiary treatment are run with water into 
■the tanks of beating engines. Rotating beaters take up 
ithe fibre, open and draw it out, and then pass it for- 
-•jirard to be soaked for a period until it again returns to 
fthe beater. Binding Ingredients are then mixed with 
fSie fibre, and the pulp Is placed in the vats of mlU- 
"board and paper machines, whers it remains to be 




Fig. 3 



Uielr edges trimmed. The chemical composition of the 
■asbestos is scarcely affected by these processes, and 
beyond tlie necessary binding materials (about 5 per 
cent.) no adulterant Is added by reputable English 
manufacturers. 

Proportions of Babbitt's Metal.— Babbitt's metal 
consists roughly of four parts copper, eight parts anti- 
mony, and ninety-six parts tin. It is one of the best 
reducers of friction. 
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Tea-kettle and Stand in Copper and Wrought- 

iron.— The Illustration gives a design lor a flve-o'olook 
tea-kettle and stand wlt£ spirit' lamp, to be executed in 
wrouglit-lran and copper. Tlie Icettle Is 7 In. In diame- 
terj one Spinning forming the top aiid sides, while the 
flat disc lorms the bottom. The lid, of course, Is spun, 
and has a hinge. Tlie spout may be out out of flat 
metal, and either brazed or knocked up to the shape 
illustrated, or it may simply be made straight and the 
joint lapped. The thre« legs of the kettle are wrought 
from 4-in. round iron rodj and are riveted and soldered 
to the body. The handle is also of iron, and should be 
cut out of No. IBs.w.G. Sheet, and hollowed as shown. 
It should be split at the point A to allow room for the 
spout. This method of fixing the handle adds strength, 
tesides giving the kettle a quaint appearance. The tray 
is of No. 22 s.w.G. copper, worked up with the hammer. 
Besides being sunk aft-er the ordinary fashion of trays, 




Tea-kettle and Stand. 

it has a small well, 2i in. in diameter and.? in. de'ep in 
the centre, to take the spirit lamp. This should be 2| in. 
In diameter and 1 in. deep, and Is provided with iron 
gauze at the top and packed with. cotton-wool. The legs 
of the stand should be cut out of No. 16 s.w.a. iron beaten 
up with the hammer; lor simplicity they may be made 
of i-in. by J-ln. strap iron, but then would not present 
such an uncommon appearance as when wrought. Be- 
fore polishing the" copper work, the kettle should be 
oarelully tinned inside and thoroughly cleansed. 

Blcli, Poor, and Hydraulic Limes.— A rich lime 
la one in which the impurities do not exceed 5 per 
cent.. of the whole mass; it Is also called pure lime, and 
Is chiefly employed for internal plastering; It is slaked 
by immersion in water, and may be run through a sieve 
into a bin, where it may be left to cool and to consolidate 
into a thick paste, when it is ready for use. Poor lime 
possesses much the same qualities as rich lime, but has 
a larger percentage of impurities (about 20 to 30 per 
cent.), and must be used with a smaller pToportion. o£ 
sand; it takes longer in slaking, and does not increase 
so much in bulk • as- the rich lime ; It can he slaked In 
much the same way as rich lime. Hydraulic lime con- 



tains, in addition to a certain amount of pure lime, 
such useful impurities as alumina and silica, which 
render the lim-e capable ol setting without atmospherio 
influences. The amount of hydraulldty is calculated 
by the amount of these impurities. Hydraulic lime 
should be ground fine before use; it may be slaked in 
much the same way as Portland cement, and it should 
be used as fast as it, is slaked. 

Child Carrier for Cycle. — A simple form of carrier 
to clip on the top tube of a cycle is illustrated by 
Figs. 1 and 2. As the vibration is likely to be consider- 
able, and as the carrier Is not suspended on springs. 
It should be carefully padded in the, seat and back, 
the seat piadding being higher by 1 in. at the front 
than at the back, so that the jolting will not shake the 
child continually to the front or ofl the seat. To make 
the body, from a 9-in. by J-in. pine or American white- 
wood board, planed on one side, cut out the bottom, 
back, and two sides to Figs. 1 and^2. The back is 9 in. 
high by 1 ft. broad, and the sides are 8i in. high at the 
back by 1 It. long on the bottom. The bottom piece is 
1 ft. square. Chamfer the bottom edge, of the back 
piece to the angle of the sides, and round ofl and smooth 
the top edges of the back and sides, fixing together with 
IJ-ln. screws, countersunk i in. below the surface. 
Putty up the screw holes and clean oft with sandpaper 
ready for painting. Fix two brass studs, on© on each 
side, for a broad strap to hold the child in place. 
For the clips on the ttop tube, about 2 ft. 3 in. of IJ-in. 
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by J-in. iron will be required. . Out ofl two pieces 10 in. 
long, and two pieces 2i in. long, and mark the centre 
of each piece. Bend the centre parts to go partly 
round a steel- or iron mandrel of th-e size of the top 
tube, and held in the vice. When put together on the 
tube, there should .be a space ,of | in. A (Fig. 3) between 
the parts. Bend back the ends ol the two short pieces 
as shown, and about . J in. ol the two long- pieces to 
correspond; then bend up the remainder so that the 
ends B fit flat on the bottom of the seat. Drill A-l"- 
holes in the ends and In the centre of the flat part of 
the clips to take rV in. bolts, 1 in. long, with hexagon 
or square heads. The bolts that fasten the irons to the 
seat may be Ys in. In diameter, with round heads, 
having squares under them to prevent turning when 
the nuts are screwed up. To secure each clip iron still 
further, a countersunk hole may be drilled in its 
centre, and a stout wood screw inserted. To prevent 
scratching the enamel of the cycle the clips may be, 
lined with thin leather glued in place. Clean up and 
paint to fancy. The dimensions given are for a child 
of two to three, years of age. 

Material for Toy Fire and Gas Balloons.— Small ' 

balloons may be made of strong tissue paper, if it bo ' 
well varnished with a mixture consisting of 1 oz. of 
paraffin wax dissolved in 1 pt. ol benzollne, to which 
1 dr. ol pure unvuloanlsed indiarubber cut Into small 
pieces is added. Stir all the time, and allow .the whole 
to stand for a day or two, or until all the scraps of 
rubber have dissolved. China or Tussore silk, or tafleta 
or fine unprepared Scotch cambric, is,, however, much 
■ more satisfactory. ■ A better varnish may be made as 
follows : Dissolve 1 oz. ol indiarubber in 1 qt. of drying 
oil hy putting the vrhole In a closed tin or jar, and 
surrounding the vessel with boiling water; standing the 
tin or jar in a large vessel will aeeompnsh this. If too 
thick, the solution may ■ be thinned with more oil ; 
it will dry in lorty-elght hours after being laid on. 
A quicker-drying vaimish may be prepared by dis- 
solving, opld. In a closed vessel, IJ oz. ol indiarubber 
in small pieces In 1 pt. of chloroform, ether, or bisul- 
phuret of carbon ; this dries at once. 
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Enlarging Borse's Collar.— To put a piece In a 
collar to make It larger, first shave the ends ol the fore- 
wale tiln, and remove a Jew at the wisps. Cut a piece of 
leather of the same width as the leather In the Jorewale, 
and stitch It, joining It well with the old leather, and 
shaving the jotnt thin. Put In some fresh wisps and a 
short collar iron, one after the other, until the forewale 
is hard enough, taking care to join the straw well, so 
that there will be no hinge. The iron must he beaten 
in with the straw on it by^a mallet, as it cannot very 
well be knocked on the block. When long enough, close 
the top, and. unless it is much enlarged, flock in the 
body will suffice to lengthen It. Stitch a piece of lining 
1 or basil to the new piece on the forewale, and fasten it 
in the shape of the body by stitching the other side -, 
then stuff It tightly with flock. Join the top and put 
a cap on the forewale, and a patch in the side piece of 
sufficient length to cover the new part. 

Horses' Boots. — Fetlock boots for horses (Fig. 1) are 
made of leather, Indiarubber, cloth, and leather, or, 
as in Curtis' patent, of zinc and leather, according 
to the pairt on which the horse catches Itself. They can 
be bought In all varieties and patterns ready-made, 
like perforated lace leggings, lace fetlock boot (Fig. 2), 
roll-cutting boot, top-roll fetlock boot, back sinew boot. 



used. The rough lumber^ having been delivered at the 
works, is peeled, split, and stacked to dry, after which 
the wood is sawn across the grain into 2-in. lengths, and 
the splints are cut from these blocks in a special planing 
machine, the cutting tool of which Is a double row ol 
circular knives, placed one above the other, each row 
containing thirty-two knives. As the tool makes 250 
strokes per minute, the capacity of each machine' is 
nearly 1,000,000 splints per hour, after allowing for time 
taken in picking up fresh blocks, the macJiine being 
hand-fed. The splints are dried by hot air and then 
gathered up by boys, who put them in the hopper of a 
cleaning machine which separates all fragments and 
."illvers. This cleaning machine Is a device for delivering 
the splints on the upper endo* a sloping oscillating 
table, whose surface has a number of parallel grooves 
running in the direction of oscillation. At Intervals of 
a few Inches transverse slots are cut entirely through 
the table. The splints travel down the table and fall 
Into a receptacle below, while the slivers and broken 
fragments fall through the slots. In a straightening 
machine, the' slots are shalcen down until they are 
arranged side by side In long parallel rows, just as cord- 
wood Is arranged and stacked by the woodcutter. The 
machine Is then stopped and the slots are drawn away, 
leaving the splints straightened out for further 'handling. 
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lace or buckle speedy-cut boot (Figs. 3 and 4), over- 
reach boot of indiarubber to slip on over the hool, and 
indiarubber ring boot (Fig. 5), either solid or hollow. 
They should have a cup just like the knee-cap to cover 
the fetlock. A side leg boot, made lor a horse that 
catches above the fetlock, must be cut to reach almost 
from joint to joint, and is s*felffened along the .centre 
Inside, and has three straps and buckles on the outside. 
Hoof-swabs aro made of felt or leather, the sole being 
cut the same shape as the hoot, and leather being placed 
round. to cover -the top of the hoof, fitting tightly and 
slanting upwards, and being fastened behind with a 
buckle and loop. Poultice boots are made exactly the 
same, but have a piece of stoong canvas above to keep 
the poultice round the top of the hoof ; each Is fastened 
behind with strings at the top, and a strap with a 
'buckle at the bottom. 

Elastic and Highly Lustrous 'Varnishes. -^ The 

following are German recipes for elastic but bright 
varnishes : '1) To 20 parts of shellac varnish add 1 part 
of 'Venice turpentine and from 4 to 8 parts of spike oil ; 
colour by adding concentrated solution of suitable tar- 
dye stuff. (2) Dissolve 3 parts df resin, 6 parts of 
sandarach 12 parts of shellac, and 5 parts of turpentine 
in 90 parts of alcohol (90 per cent.), filter, and colour with 
flue lampblack ground In spirit of wine. 

Manufacture of Match Splints. — For the little 
sticks which carry the igniting material of ordinary 
luclfer matches, the raw material is a special grade of 
sawn lumber, chosen for Its straight grain and freedom 
from knots. The grain must run parallel with the 
splint which otherwise will snap in two -when the match 
' Is struck. For cheapness, whlte-plne cordwood has been 



They are picked up and put in holders, those being boxes 
4 in. deep, 2 in. 'wide, and 1 ft. 3 In. long. The holders 
are carried to the match-making machine In which in 
one continuous operation dips the' spltocs In paraffin 
wax, tips them with the igniting mixture, dries them, 
and delivers them, neatly arranged In parallel pipes, for 
convenience In packing into boxes. 

Notes on 'Vnlcanlte.— The best qualities of vuloanlte 
show, when fractured, a lustre somewhat resembling 
that of jet, and the poorer the quality the lower the 
lustre. Although easy to machine, vulcanite is hard on 
tools, and In sawing, turning, planing, or milling, the 
best speed is that at which brass is machined.- In mill- 
ing there should be a fi-ee use of soap and water. Lu- 
bricants should not be used, when turning or sawing. 

Lubricators for Machinery.— To ensure the proper 
oiling of rubbing parts ol machines lubricators are used. 
The simplest form is the inverted bottle containing the 
oil and a tube which passes through the stopper of the 
bottle and rests on the shaft. When the shaft Is at rest 
the oil cannot flow out, but when the shaft revolves the 
oil escapes by adhering to it. Another simple lubricator 
consists of a reservoir ol oil into -K-hich a wick dips and 
furnishes a steady supply of oil by capillary attraction. 
This form has the disadvantage that the oil escapes 
whether the shaft is running or at rest. For intermit- 
tent supplies of oil, cup lubricators are used; they con- 
sist of a reservoir having two cocks, one above and one 
below it. Opening the top one and keeping the lower 
one closed allows of the reservoir being filled, although 
the lubricator may be in connection with a cylinder or 
steam chest; closing or nearly closing the top one and 
opening the lower one allows oil to flow where required. 
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Harness Compositions.— Recipes for harness com- 
positions are: (a) Glue, 4 oz.; gum arable, 3 oz. ; water, 
i pt. Dissolve all by heat and add oi treacle 6 oz., and 
very finely powdered ivory black 5 oz., and slowly 
evaporate with constant trituration until the composi- 
tion is of the proper consistency . when cold. When 
nearly cold, bottle ajid cork; H necessary the bottle can 
be warmed betore use. (6) Mutton suet 2 oz., and pure 
beeswax 6 oz. Melt this mixture and then add> finely 
powdered sugar candy, 6 oz. ; soft soap, 2 oz. ; lampblack, 
2 oz. ; and finely powdered indigo, J oz. When perfectly 
incorporated add i pt. of oil of turpentine. Keep the 
composition in pots or tins, (c) Beeswax, 1 lb.; soft 
soap, 6 oz. ; ivory black, i lb. ; Prussian blue (ground in), 
1 oz. ; linseed oil, 2 oz.,; and oil of turpentine, 4 pt. 
Mix, well together ahd pot. Put a thin layer of one 
of the above on the leiather and polish gently with a 
brU'Sh or rubber. 

Forming Gravel Footpaths.— One of the most ele- 
mentary forms of public footpath, suitable only for 
country districts where the trafiio is very slight, is that 
formed by a layer of gravel, either wiUi or without 
special foundations. Wiere the natural formation of the 
ground is, sandy or gravelly, no special preparation may 
be necessary, but, in other cases, a foundation that will 
be sufficiently porous to drain away any water should 
■be provided. Furnace clinker, ashes, broken brick, or 
other hard ballast, should be laid to a depth of 6 in. 
or 9 In., and In this, if it is wished to have the path 
specially well drained, agricultural drain pipes may be 
embedded. The top. coating of gravel should be from' 
4 in. to 6 in. in thickness, finished with fine screened 
gravel,- mixed withi a little loamy earth as a binding 
material, and well rolled. ■ In constructing such paths, 
the drain pipes, having been laid at' the bottom of the 
trenoh, should be-'covered^ver with ^sods of turf, laid with 
the grassy ■ side dowilwards, or with small brushwood, 
to prevent the joints from being filled. Above this a 



ceilings of some public buildings where ,a semi-opacLUe 
glass is wanted. Though paper pulp can be drawn out 
by modem machinery into the thinnest imaginable 
sheets, the toughness does not suffer, and thus tHin 
paper table napkins and table-cloths are produced; 
some of these are nearly as tough as linen in resisting 
attempts at tearing, but they do not stand wetting. 
Paper vests, paper underclothing, and the paper linings 
of winter suits are prepared, and waterproof paper is 
made, but is hardly suitable for making vip ,to replace 
linen for table use. Waterproof paper Is sometimes 
glued to cloth, which in this way is rendered impervious 
to moisture. Experiments have been carried on for a 
long time with a view to flreprooflng paper, and partial 
success has been gained. Compressed paper chemically 
prepared is used as an electrical insulator. Paper is a 
good packing for perishable goods, and if it is water- 
proofed, butter, cheese, and similar products can be 
kept packed in it for longer than in any other material ; 
the packing paper is made quite airtight. Every year, 
the drug trade uses thousands of tons of fine filter. paper. 

Blacking for Harness. — To make harness blacking, 
the Ingredients necessary' include molasses, 8 parts; 
lampblack, 1 part; sweet oil, 1 part; gum arable, 1 part;, 
Isinglass, 1 part; and water, 32 parts. Mix well together 
and add one part of turpentine. Apply the mixture 
with a sponge. II it is hard, place the bottle in hot 
water to soften the mixture. A small quantity of spirit 
of wine can also be added when the mixture is cool. 

■Waterproof Joint for Stove-pipe.— To fix a stove- 
pipe; so tha-t the .joint shall be waten>roof where the 
, pipe passes through n roof, the woodwork of the roof 
should be trimmed so that there may he no combustible 
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little oarth is laid, then the ballast, and last of all 
the fine gravel. The illustration shows a section of gravel 
footpath more than 1 mile long, constructed in a public 
park. The path is 6 ft. in 'width. In this case the ex- 
cavation to take the ballast is 1 ft. 3 in. in depth. The 
foundation is 9 in. in thickness, and Is formed of broken 
bricks, coarse gravel, or other approved material, broken 
to pass through a 2J-in. gauge, and then well rolled with 
a horse roller weighing 15 cvrt. The upper layer is 6 in. 
in thickness, formed of smalleir gravel to J-ln. gauge, 
and well rolled with a 15-owt. roller. A 3-in. open- 
jointed drain la laid along the centre of the whole length 
of the walk, 'below the bottom of the foundation, as 
shown in the Illustration. Gravel paths are sometimes 
tarred over when thoroughly consolidated. This must 
be done only when the weather is quite settled and 
fine, as the least rain will spoil the operation. 

Stains for Saddlers.— Brown st&in : Boll equal parts 
of pine and alder bark In six times their bulk of water 
un'tij the colour is extracted, and when o61d add a little 
^cohol. Yellow stain : Boil some fustic berries in alum 
water and darken the shade by adding pondered Brazil, 
which must be boU&d with the berries. Brown, russet, 
and yellow stain: Bodl a given amount of saffron in 
water until -the colour is extracted, cut a quantity of 
annatto, putting it into urine, and mix the urine and 
extract, Vie proportion of each determining the- shade; 
the greater the amount of annatto the darker the colour. 

Usesof Paper.— Exceptional uses of paper include 
the following: Railway-carriage wheels made of com- 
pressed paper, and paper wheels in sizes ranging . up- 
'vvards from those used on roller skates. Water and 
sewer mains made of paper properly hardened and 
chemically treated are more impervious to water than 
are some of the iron and earthen^ware mains, but it 
remains to be seen whether they last longer. Paper 
■window panes have been used, but do not admit much 
light; such panes can he used successfully for the 
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material within 9 in. of the stove-pipe. A sheet-iron 
slate A ■with a niece of pipe riveted on at the proper 
angle, and large" enough to allow the stova-plpe to pass 
through it, should be made and galvanised, and fixed 
on the top ot the roof, and the slates made good round 
it. The stove-pipe b Is now brought through this funnel, 
projecting about 4 in. above It. The external part of' 
the pipe c has a socket at the bottom, and this, slips 
down over the funnel at A, and maies a good watertight 
joint, and the pipe is easily removed at any time for 
repairs or cleaning. 

Fastening Parchment Paper to Polished Sur- 

faoes.— The following cement may be used for this pur- 
pose, but, when m^e. It should be kept in well-corked 
bottles : Macerate in a small quantity of -water in separ- 
ate vessels 4 oz. of gum arable and/1 oz. of gum traga- 
canth, and well stir the latter, when it gets swollen and 
softened, until it is homogeneous. Mix the two gums and 
filter the whole through lineai, and then add slightly, 
more than 1 gill of. gly oerine, in-oo which 0'9 oz. of thymol- 
has been dissolved. Add water to bring the hulk of 
the whole up to about 1% pt. 

Glue Size. — To prepare a good glue size, put about 
4 oz. of tiest white glue into a tin vessel and just cover 
with cold water, and allow the glue to soak until it Is 
so soft that the finger oan be pressed through it; this 
will be in from three to four hours. Place the vessel 
in hot water, and when the glue has quite dissolved put 
a thumb and first finger into it,* when it will be found 
that they cannot touch each other through the glue. 
Now slowly pour in warm water, stirring until one 
finger can be felt to resist the other, this being an in- 
dication that the size is of the right consistency for 
ordinary applications. 
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Waterproof Pastes for Carriage Harness.— Two 

Materproot pastes are made as follows; (») Dissolve 
three sticks oE black; sealing-wax in J pt. of alcoliol or 
Xio In alcohol and colour with lamphlaok. (fi) Melt 
2 oz. of hlack resin in a glazed vessel over the fire, and 
wlien this lias dissolved add 3 oz. of beeswax, and as 
soon as all is melted remove from the fire and add i oz. 
of fine lampblack and J oz. of Prussian blue in powder. 
Stir all well and add enough turpentine to form a thin 
paste. Cool and apply with a sponge; polish with a 
soft brush. 

Brass PoUshins Paste.— Recipes for th-ls are (a) 
Dissolve 3 parts of oxalic acid in 40 of water, with 100 
of pumicestone powdered, 2 of oil of turpentine, 12 of 
soft soap, and 12 of any fat oil. (6) Beat equal weights 
of soft £oap and rottenstone into a paste. 

Blast Furnace. — The accompanying illustrations 
show sectional views of a blast furnace capable of deal- 
ing with from 12 to 20 tons of Iron per day. It is 
built, entirely o! firebricks, .and Is of such a simple 




down upon the revolving table. For the first operation 
a cast-iron face-plate Is fixed on the table, and the 
rubbing Is perrormed with sand, or emery and water. 
When the bevel is nearly formed, finer emery or sand 
may be used. For the next operation of smoothing, the 
face-plate is changed fox a glass one, and flour emery 
is used until the 'scratches are entirely removed. The 
bevel is then polished with a wood plate, covered with 
cloth, eitiploying rouge for the purpose. 

Saddlers' Black Wax.— Reaipes are: (a) Pitch, 2 lb.; 
resin, 2i lb.; seal oil, one pennyworth. In winter use 
2 lb. of resin instead of 2i lb., and never more than 
two-thirds of the oil until the stlilness of the wax has 
been tested. (6) Pitch, 1 lb.; resin, 1 lb.; and linseed 
oil, one pennyworth. The e.xact amount of oil to be • 
used depends on the season and the weather in both 
of the above recipes, and a little lampblack may be well 
mixed in when the wax Is required very black. Always 
melt the pitch and resin together, and then add the 
oil. Afterwards pour the mixture into cold water, and 
knead and pull W until it floats. Try a small lump first 
to ascertain whether there is sufficient' oil, and likewise 
after pulling to see whether It floats. 

Management of Circular Saw.— Here is some advice 
as to the management of a circular saw. Be careful 
not to overfeed the saw. If the saw is overfed, the 
timber is very opt to rise up the back of the saw 
and to be flung at the sawyer; the saw-plate may 
also become damaged. As the timber is being sawn, 
a wedge should be driven in the saw-kerf (as shown 
at A) in order to prevent binding on the saw. See that 
the fence B does not come beyond the points of the 
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construction that no further explanation Is needed. 
Pig. 1 shows a vertical section, and Pig. 2 a horizontal 
section of the furnace; and the letters indicate: B, 
blast; D, door; s, slag hole. 

Grafting Wax.— A good composition for a grafting 
wax as used by gardeners when grafting fruit trees con- 
sists of equal proportions of resin, beeswax, and tallow, 
melted In a metal pot over a slow fire, thoroughly InoOT- 
porated, allowed to cool, and u.^ed lukewarm. But unless 
the wax is to be used In larg quantities, it is, much 
better to purchase it re'ady made. The French prepara- 
tion, Lefort's mastic, is a good one, and may be used 
either hot or cold. 

Removing Designs from China.— To remove bumed- 
in designs from china without much Injury to the glaz- 
ing, rub the surface with a piece of pumice stone moist- 
ened with s,trong hydrochloric acid ; or rub with a cloth, 
wrapped on a stick to protect the hands, and wetted 
with hydrochloric acid. Then wash the surface with 
a strong solution of sodium carbonate or bicarbonate. 
and rinse in clear water. 

Bevelling Glass.— For bevelling glass the first re- 
quirement Is a horizontal circular table which may be 
caused to revolve. Face plates are fitted to the table 
for rubbing, smoothing, and polishing. The glass to be 
bevelled Is held by a support at the angle required for 
the bevel, and the edge of the glass is then brought 
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saw-teeth, as denoted by dotted lines, or binding of 
the timber on the saw may cause trouble, o indicates 
the piece of timber that is being sawn, D the saw, and E 
the bench. The teeth of the saw should be evenly set, 
and when cutting green timber the teeth should be more 
set than when cutting dry, hard timber. See that the 
gauge of the saw Is suitable to the diameter, etc. A saw 
of too thin a gauge will be a dangerous tool, especially 
in the hands pf a novice. Pack the saw so that the 
heat caused by the friction will equalise the tension 
in the saw-plate. The packing should be made by wrap- 
ping some clean hemp evenly around two strips of wood 
until they are thick enough to fill the space on each 
side of the fore half of the saw. See that there is no 
end play in the saw-spindle, that it flts nicely in the 
bearings, is perfectly level, and that the eye of the saw 
is not a tight fit on the spindle. The saw should be kept 
round by an occasional run down, and excessive lead oi; 
rake In the teeth should be avoided. 

Lining Gig Collar.— When lining a gig collar, It is 
better to take the lining oil and make it like tiew. But 
when it is a question of healing sore shoulders, though 
pads are often put near the sores to keep the collar 
awiay the more commendable system Is to chamber the 
collar opposite the sore, which can be done as follows : 
In the lining opposite the sore part make two cross slits, 
their lengths varying according to the extent of the sore. 
Then damp the leather well,' and turn up the four points. 
With a knife scoop a big hole in the straw underneath, 
taking it out to a good depth, and making the hollow 
slant towards the sides; but cut in farther than the 
leather can be turned up, so that there will be no sharp 
edge to 'the hollow to cause another sore. A small collar 
needle and a long thread with a little twist will be 
needed for stitching. Make some stitches from the 
outside of the collar to draw the leather. lining down 
deep into the hollow ; stitch round the edges, and also 
put several stitches in the centre. Some makers put 
flock under the stitches inside the hollow. The collar 
can also be patched up again when the sores are healed. 
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Repairing Trap or Carriage Harness.— When re- 
pairing trap or carriage harness of all kinds, such as 
reins, tree&hlng straps, crupper billets, etc., shave the 
under side of the splice on the top and the top part 
underneath, making them as nearly, as possible of the 
same thickness at a single strap. A'splfce must never 
be stitched across In a single strap, but always forward 
along the strap. When, however, only two rows are 
made in a splice, always put two or three stitches in 
the centre of the top lay ^ the splice at the ijolnt. 

Timbering for Sewer in Bad Ground,— The accom- 
psnylng illustration (Fig. 1) shows the excavation for a 
sewer taken down 12 It. deep. In bad ground the sheet- 
ing or boarding B is set close together to prevent small 
particles of earth finding their way through the inter- 
spaces, and It is often necessary, if the groundls very 
bad and wet to place hay or other fibrous material 
behind the sheeting. The sheeting boards are usua,lly 
9 in. by IJ in. The walings or runners w are usually 
9 In. by 3 in. ; and the S'truts s 5 in. by 5 in. square or 
6 in. diameter circular, for cuttings of ordinary width; 
, for wider cuttings, the struts must be stronger. The 
sheeting may be fixed as soon as there is sufflcitent room 
to fix the top waling, and it is then driven down by ft 
mallet as the excavation proceeds, as indicated in Fig. 
2. In bad ground, it is, usual for the engineer to order 
the timber to be left in, for the permanent support of 






hides vfere simply Immersed in the tan liciuor and kept . 
stationary, ajid four times as fast as when the hides 
were moved and no current was passed. In the process 
of Worms and Bale was used a barrel having a capacity 
ot 12,000 litres, and containing a charge of 700 kilo- 
grammes of hide and '5,000 litres of oak-bark extract j 
copper electrodes were attached to the inside oftho 
barrel, and a current of 11"5 ampSres at a pressure of 
Y4 volts was employed. Tanning is complete in tram 
48 to 144 hours, but the leather suffers from the violent 
mechanical pounding. The old non-electrioal methods 
of tanning take a long while, and include circulating 
the tan liquor so as constantly to bring fresh portions 
to the hide, forcing -the liquid through the hide, and 
using strong aqueous extracts of tanning materials,' 

Artificial Indiarubber.— A French method for pre- 
paring artificial indiarubber uses ramie fibre, and, fur- 
ther, the milky juice of a Chinese plant known in Eng- 
land as Pontlanak gum. The ramie fibre is dried, oily and 
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Timbering^ for Sewer 
in Bad Ground. 



the sides of the trench. To this method, however, it has 
been objected that it would be necessary to excavate 
to the depth ol 6 ft. before the poling boar,ds could be 
put in, and that very bad soil would cave in before that 
depth was reached. If , sheeting boards are used hori- 
zontally, as shown in.Fdg. 3, a board can be added at 
every foot excavated, an,d at onoe supported by short 
poling boards and struts. When five or six boards have 
been -inserted, longer poling boards can be added, and 
some of the former struts dispensed with. An objeotiaa 
to this last described method — that of horizontal sheet- 
ing — is that the struts and poling boards have to be 
inserted and taken out again several times, and, in 
loose ground, tjiere is ■ the danger of losing a laige 
fraction of an inch at each operation. 

Tanning Hides Electrically.— In Groth's process 
the tan liquor is contained in a tank in which is a frame 
carrying hides and capable of being moved to and fro, 
or rotated so as to bring the Mde continuously into con- 
tact with fresh liquor. Copper electrodes are placed at 
the side of ttee tank, amd for a 1,500-gal. vat a current of 
not more than 4 ampferes is used, the current density 
not being more than -fs ampfere per square foot of trans- 
verse section of the vat. Even with this mild stimulus 
the rate ol tanning is ^sixteen times as fast as when the 



volatile matters are removed from It, and then It is 
mixed with the PonManak gum, the mixture afterwards 
being crushed between cylinders heated, to 50° C 
(122° F.). Then the mass passes to an oven' heated to 
150P C. (302° F.), the temperature gradually being raised 
to a point between lib" C. and 205° 0. (347° F.and 401° F.); 
at the end of toux hours the mass is allowed to cool, and 
then it is seen that, whilst the fibrous structure remains, 
the textile resistance Is' destroyed completely. At a 
temperature of 50° C. (122? F.) the mlxture-ls worked in 
a mixing mill until the fibrous- structure is destroyed 
and the mass Is uniform. During this last working is 
Introduced from 6 to 8 per cent, of oxygen-containing 
substances, such, as borate of manganese or permangan- 
ate of potassium, and, if desired, not more than 10 per 
cent, of softening material such as balata gum, and 
perhaps a little 'sulphur. The proportions for a good 
flexible rubber are Pantiamak' gum, 80 per cent. ; ramie 
fibre, 15 per cent.; and sulphur, 5 per cent. After the 
working In the mixing mill, the mass Is allowed to ood 
for forty hours to permit of thorough assimilation, and 
then it is 'cooked for three hours by steam at a pressure 
of 50 lb. per square inch. The cool product is. said to 
have all the properties of rubber, though, as a matter 
of fact, rubber substitutes have not yet proved satis- 
factory.. ■ 
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Determining Melting Point of Paraffin Wax.- 

ine melting point ot paraffin wax varies with different 
f*^^!.^-„ J^^ highest grade, having a melting point ot 
from 155° to 140° F., is used but imrely, and is made only 
Jor special purposes. Th« grades ot parafRn wax are 
Oeslgnated eommeroially by their melting points.. Thus, 
"inn? '^ ".•^^'' wax." "115P wax,'' "U0» wax," and 
luo wax, the last being very soft and not muoli used 
m candle-making. To determine the melting point, take 
a short length of glass tubing, Vfe in. in diameter, and 
draw It out slightly in a flame, breaking ofi the drawn- 
<"it part so as to form a pipette. Melt some of the wax 
and alp Into the drawn-out tube, in whloh, on removal, 
a small quantity of wax ,wlll remain. Allow this two or 
three hours to become quite cold, and then tie the tube 
to a thermometer with the end oontadning the wax 
against the bulb. Half fill a glass beaker with water, 
support the thermometer and tube in the water, and 
gently heat over a Bunsen or spirit lamp. Carefully 
watch, and when the wax loses Its opaque appearance 
and runs up the tube owing to the pressure ot water, the 
melting i)oint ot the wax may be said to occur. 

Fixing Shop-firont Fascias.— In building a new shop- 
front, the fascia. It perpendicular to the sash, would 
run behind the truss to which it would be screwed. 
If, however, the fascia In question Is to be fixed between 
existing trusses, a moulded fillet should be fixed at the 
angle required, the same moulding being carried along 
the top and bottom ot the fascia to form a frame. The 
fascia Is then screwed from the back. The cover board 
should be made to project 1 in. There are many dlfler- 
ent ways ot making concave and convex circular-on-plan 
fascias. What will aitswer tor a flat curve will not do 
for a sharp one. A fascia like that shown In Fig. 1 



decided floral pattern, have -the heads facing the light, 
or at least in the opposite direction to the doorway. 
In cutting oft allow 1 in. each way for seaming, unless, 
the carpet has a plain woven selvedge, when 1 in. should 
be allowed at each end only. Mark each length of carpet 
and borders with consecutive numbers, and mark the 
same on the floor so as to facilitate each portion being 
sewn in its proper position ; this work Is generally done 
by female labour, the carpet-seaming machines on the 
market being expensive. The carpet is seamed by lap- 
joins with strong carpet twist, and the edges and seama 
are bound with grey linen webbing. It the carpet !ha» 
to be secured to the floor with rings which hook on 
brass-headed, drugget pins knocked in the floor, the 
rings are sewn to the webbing at intervals ot 8 in. all , 
round the carpet square. When the seaming, etc., is- 
done, the carpet is ready tor stretching and pressing. 
To do this a carpet stretcher (Fig. 2) and a heavy goose 
Iron Is required. Place the carpet face down on the 
marked cutting floor, and it will be found that through 
puckers and wrinkles the carpet Is a bad fit to the chalk 
lines. Therefore stand on the carpet, and with the 
stretcher held in front, work one line square and 
straight to the chalk line, then pin it fast to the floor 
with drugget pins, and stretch in the opposite direc- 
tion, always commencing In the centre and working to. 
the ends. Follow out the pinning down until the carpet 
lies 'Square and straight with the chalk Hues. Should 
any part be baggy or slack edged, it can be shrunk to- 
shape by wringing out a cloth in cold water, placing- 
this on the slack part, and ironing vrtth the hot goose 
Iron. All the seams should also be well pressed, and 
the carpet left overnight to set, when it must be well 
swept and the pins removed. Before the carpet is laid, 
examine the floor for projecting nail heads or knots ia 




Shop-front Fascias. 

could be prepared out pf a solid piece of pine, but a 
fascia like that in Fig. 2 must be either prepared in 
cement (which, by the way, makes a very rough job) 
or built up with cradling brackets and a face lining, 
well blocked at the back. In the latter ease the brackets 
should be prepared and shaped as required, the face 
lining being taken out of i-In. good dry pine, well 
screwed to the brackets. A cylinder shaped fiie reverse 
way from that required would be helpful In getting the 
brackets to the proper shape. In the illustr.ations, the 
rolled-iron joists are 9 in. by 5 In., with a 4i-in. by 3-ln. 
fir flitch A; the joists b are 9 in. by 3 in.; c shows stone 
template. In Fig. 2, the top d can be fiklshed oft with 
5-lb. lead flashing, copper nailed a/t front. 

To Obtain CUorlne without Heat. — For this pur- 
pose act with dilute sulphuric acid on a mixture ot 
3 parts of common salt and 1 part of chlorate of soda 
or chlorate of potash. 

PittlngCarpets.— The block plan of the carpet should 
first be laid In chalk lines on the floor, details of fire- 
places, receases, windows, etc., being filled in afterwards. 
Add all the measurements and check them, as there Is 
no chance of rectifying mistakes without wasting mate- 
rial after cutting is commenced. First cut the borders, 
the centre carpet being filled in afterwards. The bor- 
ders axe mitred at each corner, the method of marking 
the mitres being explained in Fig. 1; the centre line 
will be the join, and the dotted lines are the cutting 
lines, the overlay being required for seaming. Pin the 
strips down, as cut, with a few drugget pins. Carpet 
borders are usually 1 ft. and 1 ft. 6 In. wide, and the 
cutting is done with a pair ot stout 14-in. shears, a-llglit 
wood T square and a pointed piece of chalk being re- 
quired tor marking ofl square. The carpet is now laid 
in the centre, and particular care must be taken to 
match the pattern accurately. It the carpet has a 
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the wood; the former must be punched In, and the 
latter shaved off with a plane, a round iron being used, 
to prevent digging at the corners. Felt underlays an.d 
surrounds are sewn together and cut to shape after- 
wards, any slack parts that may occur being damped, 
out. Seams across the widths of the carpet are scratched; 
out with a steel comb, and sewn together one on the 
other, the pattern being matched as accurately as pos- 
sible. They are never used in first-class work. Stalr- 
and corridor carpets are never planned to fit, the me- 
thod being to take the roll to the house, and lay it in 
position, afterwards cutting and binding the ends with 
webbing. For winding stairs it will be necessary to- 
cut out pointed pieces to get the carpet to sweep the 
curves. In doing this allow for turnings, and fray the 
edges and seams on the wrong side. The seam must lie- 
quite close to the joints of the treads and risers. 

Manufacture of Optical Glass. — The process of 
m.aklng silicate glass Is as follows : The crucible is well 
dried, gradually heated for four or five days until it Is- 
red hot, and then placed in the melting oven, where, 
the temperature having been raised, pieces ot glass are 
placed in it so as to coat the inside of the crucible. 
The raw materials are then put in, and, having been 
melted, are kept at a high temperature lor six or eight, 
hours. The glass is then stirred, and, after a portion has. 
been tested by means of a tube and has been found free- 
from bubbles and impurities, the crucible Is lifted out- 
and left in the open air -for from thirty to forty-five 
minutes, so as to cool slightly, and is then placed Im 
the oven that has been used for heating the next batch 
of glass, in this oven it cools for three days, durlnjr 
which time the glass breaks into many pieces, which 
are broken still smaller and placed in moulds, mostly 
In the form ot slabs. On heating, the glass melts an* 
takes the form^ of the mould, and at once the cooling 
process, lasting twelve days, begins. The cold slabs have 
their opposite sides pollslied,. to see whether they are 
tree from defects. Many lenses, prisms, etc., are cast 
In a similar manner. 
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Determining Composition of White Light.— White 
light as derived from the sun is the source of colour. 
It possesses the inherent property ot giving to external 
objects different hues or shades when seen by the human 
■eye, white light' being a mixture of rays of different 
colours, any one of which actir^g alone on the retina of 
the eye would produce the colour of that particular ray, 
while the sensation of white is the blending of all rays. 
The composition of sunlight was Investigated by Sir 
Isaac Newton in the following manner; Having closed 
the window shutter of a r6om so as to exclude all sun- 
light, he cut a hole about J in. in diameter in the shut- 
ter, and admitted a beam oi' pencil of sunlight through 
the hole; at some distance from the window he placed 
3 glass prism p (Fig. 1) so as to, receive the pencil of 
light s, which w»s refracted by the two laces of the , 
prism, and , the light thus refracted was reflected on 
the opposite wall and produced the solar' or prismatic 
spectrum. This spectrum was an elongated Image of the 



the following simple arrangement will suffice: Divide 
the circumference of a circular card (Fig. 4) into forty- 
eight equal parts, and draw lines from the circumfer- 
ence dividing the circle Into six sectors, alloUng Ave 
equal parts of the clrcumterenoe to red) eight parts to 
orange, three to yellow, eleven to green, eight to blue, 
and thirteen to violet. Fix the .card on a horizontal axis 
(Fig. 5), around which Is wound a piece ot cord; by 
pulling the cord quicMy, the , card is made to rotate 
rapidly, and the coloured rays proceeding from the 
card to the eye become so blended as to sive to the 
catd the appearance of whiteness. A pure white Is not 
prod^^ced simply 'because the colours on the card are 
not as pure as those in the prismatic spectrum. Fig. 6 
shows the method of rotating the oard. 

Relinlng and StufiBng Saddle Panels.— For this, 
begin work by removing the panel, and, if the back and 
facing are good enough, cut off the old lining close to 





Fig. 4 



Fig, 5 



Apparatus for Showing Composition of White Light. 



sun, and consisted of the following coIouts ; red, orange, 
yellow, green, blue, and violet. Newton found that 
sunlight was not homogeneous,, but consisted of rays 
•of different refrangibility. No one sort of these rays is 
•capable of producing whiteness, which' is a compound 
•of all the primary colours in their proper proportion. 
To prove the recomposltlon of white light, Newton re- 
ceived the refracted pencil of rays z (Fig. 2) on a second 
prism p'. held either against the prism p or at a little 
-distance behind it, and by the opposite refraction of 
this prism the coloured rays were all refracted back 
into a beam s' of perfectly white light. Another ex- 
periment of Newton in proof of his doctrine of the com- 
position of white light was to cause the coloured rays s' 
(Fig. 3) of the solar spectrum to fall severally on a 
-concave reflector k fixed at some distance from the prism 
p, and then by adjusting the reflector to converge all the 
coloured rays s" into a spot s, and mix them again as 
Jhey were in the pencil of light before its Incidence on 
the prism. Or, instead of the prism or other apparatus. 



the stitches running by the side of the facing,' but let 
part of the lining and stitches be there to keep the facing 
in place. Cut the new lining as for a new panel, and 
tact It with hemp, turning In the edges and spot-stitch- 
ing it down by the facing along both sides. On the out- 
side, the stitch must be small and neat. Stitch the 
lining in at the top along the old marks, and whip it 
in at -the bottom. It is stufled like a new panel, and for 
a good saddle Is quilted and adjusted with wire, or 
spotted and stitched eJI along; for a common saddle, five 
or six stitches together here and tliere will suffice. 
When the back is good and the facing bad, stitch on a 
new facing with new cord, and stitch the lining like a 
new one. 

Brown Wax for Saddlers.— For this use beeswax, 
1 lb.; pale resin, 3 oz. ; and white-lead. 3 oz. The wax 
can be softened or hardened by. adding more or less 
beeswax. Melt the mixture, stirring it, then pour It 
into watei; and pull un-til It floats. 



Cyclopaedia of Mechanics. 



347 



Imitation Tree Trunk for Photographic Studio — 

A tree trunk as a photographer's necessary ean be made 
In rough gesso work. The shell irould he made of 
thin laths bradded round supports of thicker hoard out 
to half-round shape. This frame would he sized over 
to give the gesso a firm hold. Gesso is glue water thick- 
ened with plaster-of-Paxls, whiting, or chalk. A ready 
mixed composition is sold hy artists' colourmen, but 
this might be too expensive for so large a work. Ten 
ounces of glue dissolved in 2J pt. of water has been re- 
commended; and to this some workers add small quan- 
tities of linseed oil, pitch, and resin. Into the hot glue 
water the plaster Is stirred till it is as thick as cream; 
it can then be built, whilst hot, upon the sized wood 
with a spatula, and modelled to tJie roughness of the 
bark, etc., with a stiff brush. Only a little at a time 
should be mixed, as it soon sets. Large prominences, 
as knots, et-c.. may be built up with rough putty, and 
worked over with gesso when set. Some workers gain 
relief by dipping cottonwool in the composition and 
modelling It on the work. When it has set and has been 
sized over the gesso forms an excellent surface for 
painting upon. Eocks, etc., might be formed in the 
same vr&y. 

Dark-room Ventilator.— The accompanying Illustra- 
tions show the construction of a metal ventila.tor for a 
portable dark room. Fig. 1 shows the various parts. 



the centre of the pivoted drum shown near the bottom 
of the meter in Pig. 1, Around the edge of this drum 
are three or four apertures arranged so that the water 
escapes tangentially ; tliat is to say, it does not flow 
straight out from the centre, but at an angle sideways, 
and this causes the drum to re%'olve in the opposite 
direction to the escaping streams of water. The more 
the water that passes through, the greater the number 
of the revolutions of the drum, so that it Is only neces- 
sary to register the number of revolutions in order to 
ascertain the quantity of water passed; this registration 
is effected by the counting gear, and the result is in- 
dicated on the dial at the top of the meter. Pig. 2 shows 
the dial as atHxed to the smaller sizes of metre, the 
larger ones being very similar. The dial itself revolves, 
as well as the hands on the Inner circles. "The outside 
circle represents 1,000 gal. for a complete revolution, 
divided into 100 parts of 10 gal. each. The reading of 




Fig. 2 

Dark-room Ventilator. 

and Fig. 2 is one of the sides. When the four sides are 
bent into shape the dotted part, 1 in. wide, overlaps. 
The centre hole is made from a rectangular piece, 1 ft. 
8 in. long by 3 in. wide. Fig. 3 shows the ventilator in 
position, with a sheet of perforated zinc across the hole 
in the dark-room celling. 

Kemovlng Old Veneer.— Make a ring or wall of putty 
around the piece to be removed. Then heat some lin- 
seed oil in a water bath until the water boils. Pour 
the oil over the veneer and allow to remain for about 
three hours. By that time the oil should have soaked 
througli the veneer and softened the glue. Then care- 
fully insert under the veneer a wide, thin chisel, keep- 
ing It wet In hot water. 

Cleaning Blue Leather Cushions of Landau,— 

For cleaning and reviving the blue leather cushions of a 
landau, first well wash the leather with a warm solution 
of common soda, and, before it Is quite drj', make a 
solution of blue aniline dye (procure a penny packet 
and dissolve as directed), and put in It whilst hot a 
little isinglass. WJille the solution is still warm, well rub 
it into the leather with a clean, soft rag till a satisfactory 
polish is obtained. One or more coats of the solution 
can be given, finishing off by rubbing after the applica- 
tion of edch coat till the leather is of the required shade. 
The blue shade can also be regulated by the use of more 
or less hot water. 

Siemens's Water Meter.— The working of this meter 
depends up6n what is known as the "Barker's Mill" 
action which may be compared to that of the firework 
known as pin -wheel or Catherine wheel. The water, 
after passing through a gauze filter, is conducted into 
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Siemens's Water Meter. 

this circle is taken from the black arrowhead outside 
the circle, but, as a rule, the reading Is only taken for 
exi>erimental purposes, ,or to ascertain whether the 
meter is working. The large inner -circle represents 
100,000 gal. each revolution, divided Into 100 parts of 
1,000 gal. each. The small circle at the bottom of the 
dial represents 1,000,000 gal. for a complete revolution, 
divided into 10 pajrts of 100,000 gal. The reading of the 
dial as shown would then be, for the small circle, 
something less than 100,000, and by inspection it can 
be seen Dhat it somewhere near 30,000 or 90,000: from 
the larger inner circle the reading is ns.OOO, and to 
this must be added 250 gal. from the outside circle. 
The meter should be fijced perfectly level, and placed 
where it will be accessible for reading. H possible, it 
should be governed by a loose-valve stopcock or sluice 
vaJve, and must be protected from frost by packing 
with sawdust, felt, or stable litter. .Meters fixed in 
connection with pumps should have an air-vessel be- 
tween the meter and the pump, so as to avoid concus- 
sion caused by the pulsations. In Fig. 1, A signifies 
inlet; B, outlet; c, counting gear; D, dial; E, revolving 
drum; p, filter. 
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Repairing Damaged Coucb Seats.- To repair a 
ripped or torn velvet covering of ^eonoh seat remove the 
cover either from part or the whole of the seat, and well 
cross-stltoh the rip with fine coloured twist. The stitches 
will hury themselves in the pie Elhd will not be noticed. 
Then further strengthen the co.v^i' with a stout piece of 
Forfar large enough to cover the'rip and allow about 1 in. 
over J this must be slip-stitched to the un er side of the 
cover. The work must be well done, otherwise the pres- 
sure of the springs will soon make the stitching gape. 
A more satisfactory job is to have either a new half 
cover or a whole cover for the seat. In the former case, 
a welted seam would have to be made across the centre 
of the couch seat. 

Automatic Pipe Organ witb Pneumatic Action.— 

Fig. 1 shows the application of an automatic dfevice with 
a pneumatic action to a pipe organ. L' is the tracker, 
and L the aperture, which can be covered with the 
key or, by a slight change, with a paper music sheet. 
The -Cube K communicates with a chest N in this case, 
containing wind at bellows pressure. When the key P is 
raised from L, wind is allowed to escape, permitting the 
diaphragm, valve M to rise. .Thisiallows wind to escape 
from through the opening J. The leather valve cover- 
ing B and D is not held down, but wind can pass fromthe 
main wind-chest A through the holes B and D to the 
pipes E if the stop valve G is open. In the specification, 
stress is laid upon the equalising port Q regulated by the 
screw E, which can be adjusted easily from, the outside. 
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lies evenly, and pass the hand over it bo as to make it 
"stick" or adhere properly. Care must be taken not 
to injure or displace the sewing during the above'Opera- 
tlou. The end papers are now put on and the back is 
glued, and the cords are pasted and stuck down on the 
end papers. Care must be taken not to use too much 
laste so as to unduly damp the end papers. When all is 
_lry, the edges are cut and the rounding and backing 
are proceeded with as usual. The back is after- 
wards lined with a piece of mull or buckram. This 
lining is cut a trifle shorter than the book and 
quite 1 in. broader than the thickness of the book. The 
book is put into the lying press with the back upwards 
above the cheeks of the press. The back is ghied and 
the lining put on so as to have i in. hanging over on the 
sides. The lining should be drawn on to the back 
tightly and rubbed down with the folder. Over this 
lining another lining of paper is glued. The paper is 
cut exactljr the breadth of the back and a little longer. 
The back is again glued and the paper lining put on 
evenly and well rubbed down. The book is now re- 
moved from the press, and the paper lining trimmed 
with the scissors close to the edges at the ends. The 
book is now put into the case. The back of the case 
having been made round by pulling it .over the edge of 
a backing board, lay it open on the bench and place the 
book in position, taking care that the top of the book 
and case coincide. Adjust the book carefully upon the 
board lying on the bench, and close the other board 
over the book. Having made sure that everything iits 
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It is claimed that by a suitahl? arrangement of the 
valves exhaust wind can be used for the motor and 
valves. Fig. 2 is a plan of the wind chest and sectipn of the 
chamber N, one such chamber being provided for each key 
of the manual or aperture of the tracker., 

Ink for Marking Flannels.— A violet ink for stamp- 
ing purposes may be made by dissolving i oz. of aniline 
blue or violet in IS oz. of water, and mixing with 15 oz. of 
'glycerine. If this ink should rub off too easily, dissolve 
1 oz. of gelatine in the water. Apply the ink to a.^paii'ot 
felt stretched on a block of wood, and press the stamp 
on it. A violet-black ink may be m&,de by replacing the 
voilet with nigrosin or water soluble black. These inks 
are best applied with a rubber stamp, but flannels can 
be more easily marked with a stencil. The inks are 
washed out easily. 

Binding Books in Publisher's Cases.— In binding 
books in the publisher's cases the cords are not 
fastened to the boards but to the book itself. 
The usual method of doing this work is as follows :— 
After the book has been sewn in the usual manner, it is 
laid down on the forwarding bench and the cords are 
scraped— that is, the ends of the cords which have been 
left by the sewer. These cords are first opened out by 
twisting backwards, and then scraped with a knife 
assisted by the fingers, the object being to get the cord 
into single threads, and when finished each cord will 
look like a little brush or bunch of bristles. After 
scraping, the cords should be cut squarely along the 
ends, which should be about i in. long. The first and 
last section of the book should now be pasted., To do 
this, the book must lie on the bench >vith the back 
towards the right hand. Open the top section and allow 
it to fall downwards on the hench ; this will completely 
expose the second section. Sow place on thebook about 
i in. from the back a piece of waste paper having a 
straight edge, and with the finKer paste the ext>osed 
strip of the second section. This will live a strip of 
paste T in. broad ou the back of the second section. Now 
place back the first section on this, taking care that it 
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properly, place the book again on the bench with the 
back towards the left hand, open the top board, and glue 
the end paper. During this operation talie care to lift 
the i>iece of lining and glue underneath, and push it 
well into the joint and glue over it. Now shut down the 
board and turn over the book, repeating the operation, 
and finally -put the book into the press and leave untiL 
dry. 

Removing Soft Solder from Gold.— If the gold is of 
common quality, under 12-carat, to remove the solder 
make a mixture by reducing to powder loz. of green 
copperas and 4 oz. of saltpetre and boiling in 5oz. of water. 
This will crystallise when cool. Eedissolve the crystals 
in eight times their bulk of muriatic acid. For use, add 
boiling water, and place the gold in the hot mixture. 
For gold of 12-carat or over, nitric acid and water (1 part 
of acid to 2 of water) wiir dissolve the solder without 
injuring the gold. 

Blackening Opera Glasses.— For the interiors, get a. 
little vegetable black and put it into a pot. Make it into 
a stiff paste with a little gold lacquer. Mix the paste 
with a palette knife and press out all lumps. Now thin 
it down with methylated spirit so that it will run 
through fine muslin. This gives a dull black which 
requires little heat to put on and does not rub off. To 
blacken the exterior parts, pour into an earthenware 
pot i lb. of nitric acid, and stand it in an open space so- 
that the fumes may easily get away. "Now add i oz. of 
copper wire, and let the acid eat it all away. Be careful 
not to breathe any of the fumes. When boiling has 
stopped, add 14 oz. of water. The preparation is now 
ready for use. To bronze the parts, first heat them 
separately over a spirit lamp or Bunseu burner, and 
immerse them in the nitric bath. When dipped they 
should just hiss. Take them out, draining back as much 
of the fluid as jjossible, and burn off over the Bnnsen all 
the green till it goes black. When cold, with a brUshi 
and a little powdered blacklead, brush off all the corro- 
sive. The metal will now be a beautiful black with a> 
fine granulated surface. 
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==^ ™^+? I'^tJ^S- 1 Is »■ sketch of an easily made meat 
SS'iti^™ * B, *°P ^^^ (olding leaves to form a useful 
S^VJi^A*^!?' pastry board, etc. The length, breadth, 
and depth all measure 2 ft., and as there are no dovetails 
to contend with, a plain straightforward job is presented 
requiring few tools. The sides are of S-in. dry yellow 
pme, and if not procurable in one piece, may be In two, 
'"^tS ^lY Sroove up and down, and strapped at each edge 
with hllet pieces A (Fig. 2), IJ in. by 1 in., to which the 
top, bottom, and back are fastened with IJ-in. brass 
screws. The bottom and ends are also of J-in. stuff, 
■while the top is of f-in. yellow pine, nrojeoting lin 
at each side to house the bi:acket.s for the leaves ; see E 
(^'B-A': .^"? leaves are 7 in. wide, and the brackets are 
J m. thick with arms 6 in. long and legs i in. deep. The 
two doors are of i-in. pine, strapped at the top and 
bottom with battens, 2J in. by Hn., and hinged to the 
beaded moulding, which is l! in. wide and i in thick 
and mitred at the corners. A circular hole 1 in iii 
diameter is cut in each door, the outside edge being 
rounded to the inner edge, and a piece of perforated 
zinc 18 tacked on the inside, covering the holes A hole 
about 9 in. in diameter is cut on each of the sides and 
treated in the same way. The doors should be well 
fitted, V grooved, and secured with cupboard turn and 
button. A loose perforated shelf of S-in.pine in three 



on a piece of porcelain until they fuse, and three-fourths 
of the silver wire rolled in the fused chloride of silver 
until thickly coated with it. Simie of the remaining 
curds may next be spread as a paste on strips of thick 
blotting paper and rolled round the coated silver wire, 
then bound thereto by several turns of soft cotton. This 
porous paper will then serve the purpose of a porous cell. 
The upper fourth of the zinc cylinder should be coated 
with asphalt varnish to prevent chemical action on this 
part. 'Ihe cylinder is then put into the containing 
tube, the swaddled silver wire is placed centrally in the 
zinc cylinder, and the space filled with a solution of 
caustic soda. The cells, thus prepared and charged, must 
be packed in an upright position in a wooden box with 
paper or sawdust between them, and connected in series 
by attaching the zinc of one cell to the silver wire of the 
next, and so on throughout the whole number. The 
current will be taken off from the silver wire at one end 
of the series, connection being made to the zinc cylinder 
at the other end. The smallest Leclanche cells used for 
ringing electric bells may also be employed. 

Combined Ne\rspaper Rack and Pipe Rack.— The 

accompanying figure illustrates a useful newspaper and 
pipe rack. It may be home-made, the construction being 
simple, as rebating, etc., is not necessary. If made of 




Meat Safe. 



Newspaper and Pipe Rack. 



pieces is fitted in the middle, and rests on a batten | in. 
square which covers the zinc and is screwed from the 
outside. The legs are 1 ft. 4 in. long, and have a }-in. 
shoulder 10 in. from the fioor on which the bottom of the 
safe lodges. They are IJ in. squai*e,and are secured with 
2-in. brass screws. The outside, with the exception of 
the top, may be stained or grained, b i the inside is 
sweeter if left from the plane and washed out regularly. 

Electric Battery for Medical Treatment.— For an 

electric battery to furnish a continuous current for the 
treatment of sciatica and similar ailments, a large num ber 
of cells will be required, arranged in series to provide suiii- 
cient electro-motive force to overcome the high resistance 
of the human body. These cells may be small (no larger 
than large test tubes), so that many of them may be 
packed in a small compass. As the number required will 
depend on the desired strength of current necessary to 
efteet a cure, the medical attendant must determine the 
number of cells. The chloride of silver cells will be the 
best. Bach of these cells may be constructed as follows :— 
i'rocure some sheet zinc, cut oft a strip wide enough 
to matte a small cylinder fitting the containing tube, 
and long enough to match- the length of tube, with 
about 1 in. over to form a connecting tang. Also pro- 
cure some No. 18 gauge silver wire, and out from it a 
piece 1 in. longer than the tube. Dissolve some scrap 
silver in dilute nitric acid, or get some nitrate of silver 
and dissolve it in distilled water ; then add brine to this 
until it ceases to throw down white curds. These curds 
are chloride of silver, and must be separated, from the 
brme by pouring all the liquid portion away. 8ome of 
these curds must then be carefully dried, then heated 



teak or mahogany, it will be rich-looking. The leading 
dimensions, which could be modified to fit a corner or 
for any other reason, are as follows. Extreme length 
and width of back are 1 f t. 8 lii. and 1 f 1. 1 i 1 1 . respectively 
by i in. thick. The sides A are ^ in. thick, and are secured 
to the back with li-in. brass screws from the back. The 
back edges of the sides are 1 ft. 34 in . long, the front edges 
being 1 ft. long, and the width at the widest place, which 
is 1ft. from the bottom, is .55 in. The front is of f's-in. 
stuff in two pieces, and is secured with brass rivets to 
the sides. The pipe rack is 1 ft. long. If in. wide, 
and i in. thick ; it is secured to the front by two screws 
from" the inside before it is nailed on. The whole may 
be either polished or varnished. 

Faint on Cement Blistering and Peeling.— Blis- 
tered paint on cement is,caused by free alkali in the 
cement attacking the paint; this state of things is 
often noticed in new work. Paint on plaster peels 
because the paint is not suffiftiently fiuld. The first 
coat on new plaster should be very thin in order that 
the paint may penetrate the plaster and harden its 
surface so as to make a key for the following coat of 
paint. Abundance of time should also be allowed 
between each coat. "When painting new plaster or 
cement work, the best results will be obtained by first 
coating the surface with petrifying liquid, aiid after- 
wards applying one or more coats of washable distemper 
paint coloured with lime-resisting colours. This paint 
IS much easier to apply than oil paints and will not peel 
or blister. The work may then, after a reasonable 
period (about twelve months), be finished or treated 
with oil paints without any risk of peeling, etc. 
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Painting Bottoms of Model Yachts.— The hottoms 
of model yachts may he primed in the ordinary way 
with a preservative coat of white-lead paint, flatted or 
smoothed with Wo. sandpaper, and then given two 
coats of copper hronze paint made by mixing copper 
hronze powder with heavy or thick celluloid varnish, 
following with a coat of fittest carriage or body varnish, 
which should be applied warm to ensure a perfectly 
smooth and even iinish. 

Portable Houses.— Portable buildings are constructed 
preferably on a brick foundation with a damp-proof 
course under the- ground-floor wall plate. All joists 
should rest on plates instead of directly on walls, 
whether main, cross? or sleeper walls. The corner posts 
are usually sguare in order to align, or line, with the 
others both ways, and also for the purpose of strengthen- 
ing the angles. There are various methods of framing 
the corner posts into the heads and sills ; one way is to 
halve the horizontal pieftes together, and stump tenon 
the vertical through the horizontal pieces as shown in 
E'lg. 1. The intermediate uprights are spaced according 
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Portable Houses. 

to circumstances from 18 in. to 3 ft. apart, depending 
partly on the guality of the work and partly on the 
spacing of the' doors and windows. When the uprights 
are at the side of window or door openings, the uprights 
must be tenoned into head and sill; the other uprights 
are usually nailed only. An economical ^lan is to put 
closed-spaced uprights below the lowest row of stretchers, 
and wider-spaced uprights above. A row of stretchers 
4 in. by 2 in., or horizontal intermediate timbers, should 
be placed Immediatel.v below the level of the window 
sills all round, and another row may be placed midway 
' between thfe sill and the headpiece, but this row is often 
omitted as the upper bracing is considered sulflcient. 
The bracing is an essential part of the structure, and 
may be arranged in various ways, as, tor example, in 
the manner shown in Pig. 2. The door openings are 
formed by the posts framed in between the head and the 
sill, and fillets nailed on for the door to shut against, 
or sometimes-a. beaded jamb lining with fillets is used. 
Felting and filling with sawdust may be used in order to 
deaden the sound through the partitions, but many 
hotels in Norway are built of timber without any sound- 
proofing. The principal rafters will rest on the top plate, 
the feet being held m by nailing the ceiling joists to 
the sides. With tin. by 2-in. purlins 4ft. to 4ft. 6iu. 
apart, the principal ratters, 6 in. by 2 in., may be from 
4 ft. to 5 ft. apart tor a span of 12 ft. If the roof is hipped , 
hip ratters mtist be used, but the cheaper and easier plan 
Is to make gable ends. The purlins in a hipped root are 
generally splayed to lit and nailed to a hip rafter, the 
tops being level when nu coraniou ratters are used. The 
con-ugated sheets 10 ft.' long, 1 ft. overhanging, should 



have three rows of support, namely, the ridge, a centre 
purlin, aind the pole plate or lower purlin. When the 
brick foundation is wide enough, the joists may rest on 
a plate on the inner edge, but otherwise the joists will 
rest on the bottom sill of the framing. Galvahised 
sheets, according to their substance, may be cut with 
shears or a chisel. The walls must all be boarded inside, 
but whether canvas or paper is hung will depend on 
circumstances. The better plan generally is to line with 
varnished matchboarding. An earth-closet should not 
be directly attached to .the main building. A separate 
structure, with a covered way between, open on both 
sides, is generally provided. The outside weatherboards 
should have a lap of 1 in. to IJ in. If Barking felt is used 
under the Iron roofing, the felt should have,, say, 2-in. 
lap, as shown in Fig. 3. If the walls are felted and the 
felt is butted over the uprights, no lap is necessary. 

Fitting Circular Saw on Small Spindle.- Below is 

described how to fit a. circular saw with a 24-in. hole 
on a li-iu. spindle. The hole may be reduced to li in. 
by ringing up the 25-in. hole. Fig. 1 shows a 2i-ln. hole 
filed to a bevel for a depth of about tin., thus making an 
outer circle 2J in. in diameter. This bevelling should be 
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Fitting Circular Saw on Small Spindle. 

done on both sides of the hole. A ring, such as is 
illustrated in Fig. 3, equal in thickness to the saw-plate, 
is secured in the vice, and with an angular file a groove 
is filed around the edge of the ring, as in Hg. 4. The saw 
is now placed on an anvil or on a flat piece of iron, and 
the ring slowly forced into the 2j-in. hole with a 
hammer, care being taken not to hammer the saw-plate. 
The ring is now hammered down on the bevel made in 
the 2J-in. hole. Any inequality in the ring may be filed 
down with a topping file, placed flat across the ring. 
Another method is to bore three holes in a ring ij in. id 
diameter, as Fig. 5. Theseholes are countersunk, bore 
and tap three corresponding holes in the collar on the 
saw-spindle for a depth of iin. or |in. ; into these holes 
are secured three little studs, as 'Fig. 6. The holes in the 
ring are now passed down over the studs, and the heads 
of the studs are riveted into the countersunk holes and 
filed down fair with the face of the ring. In Fig. 2, is 
the collar with the ring R secured to it j P is the steady- 
pin ; and s the end of the saw-spindle. 

Block of Lead for Finking Cloth..^Any lead mer- 
chant can supply a block of lead for use in pinking 
cloth, or the. block can he oast by melting the lead in a 
plumber's solder-pot and pouring it into a sand mould'. 
The top edge of the block should be made perfectly 
smooth, and this can be done by a carpenter's ordinai-y 
jack plane well greased on the face. The lead should 
not be less than 1 in. thick ; thin blocks curl up at the 
sides when punching the silk. A sheet of white pftpel- 
with a hard surface should be laid between the silk and 
the lead to prevent the former being soiled. 
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Permanganate of Potash.— This Is prepared by 
beating to redness for several hours in a dish, a mixture 
of caustic potasli and manganese dioxide, otherwise 
known as black oxide of manganese. The fused mass 
has a brilliant green colour ; it is dissolved In water, and 
treated with therequisite quantity of sulphuric acid to 
convert it into permanganate; the solution is then 
evaporated, and the sulphate of potash separated by 
crystallisation. The solution is then further concen- 
trated, and the permanganate crystallises from it in 
blackish-red needles. Permanganate Of potash is used 
principally as a disinfectant owing to the fact that it 
will give off oxygen on contact with putrefying organic 
matter and thus destroy the putrefaction. 

Framing Bar in Sash. — In making a joint in a book- 
case door at a point where three bars meet at an angle 
(see Fig. 1) a cabinet maker would probably form the 
bar in two parts, and so save labour in rebating. The 
stronger method is to prepare the bar in the manner 
shown in Fig. 2. Set out the sash and the bars full size 
on a rod, and cut the bars to the setting out ; the ends 
framed to the stiles, etc., must be tenoned in. At the 
intersection of th? bars the joints are cut so that the 
monldings intersect properly. When fitted, a saw cut is 
made close up to the" rebate in each piece, and a veneer 
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Framing Bar in Sash. 

placed in the cut. When gluing up this forms a key, and 
makes a vei-y strong job. A piece of thin tape or ribbon 
glued in the rebate gives additional strength. 

Removing Varnish from Carvings.— Frequent appli- 
cations of the varnish solvents, methylated spirit, wood 
naphtha, or liquid ammonia, will readily sdften spirit 
varnish or French polish. As the varnish softens, scrub 
well with a nailbi-ush, and use pumice-stone powder 
in oi'der to assist in gaining a clean surface. If oil 
varnish has been need, a mixture of liquid ammonia, 
spirit, and turpentine (equal parts of each) may be em- 
ployed. This preparation has greater penetrating power 
than the former, and acts more quickly if used hot. 
The vessel containing the mixture must not be heated 
in contact with naked flame, but may be safely heated 
in a jar in an oven. 

Lead Cylinder.— For making, by the process of lead 
burning, a closed lead cylinder 3ft. long and 2ft. in 
diameter, the lead should be cut out 3 ft. 3 in. long by 
6 ft. 3'. in. wide. The 3ft. 3-in. edges should be planed 
quite straight, and shaved 8 in. wide on one face for the 
seam. The lead is to be then folded in the form of a 
cylinder, the edges should butt together, and the shaved 
edges must be outside. Place a mandril, or a board 
edsieways, under the join, and burn up the seam with a 
hydrogen and atmospheric air flame. After the straight 
seam has been made, ascertain whether the cylinder 
has the same diameter in all parts ; then boss the edges 
of the two ends inwards for about U in., and shave these 
edges Jin. to lin. wide Two discs ot lead 1ft. lOin. in 
diameter are then to be cut out, and the edges shaved 
tin. wide on both faces. The discs should then be placed 
in position on the ends of the body, and the seams 
burned all round. If the lead cylinder is to stand 
on one end, and a pressure will be exerted inside 



the cylinder, the top disc should be domed in order to- 
strengthen it. No flux of any kind is necessary. Lead, 
not solder, should be melted into the seams in order to 
strengthen them. 

Action of Lever Watch Escapement.- The figure 
shows a lever escapement. The 'scape wheel A has fifteen 
teeth, and goes round in the direction shown by the 
arrow ; one tooth is shown resting on the locking face B 
of one pallet. In this position the 'scape wheel cannot, 
move. The lever is also motionless, resting against 
one of the banking pins D. If accidentally shaken while 
in this position, the guard pin E in the lever would come 
in contact with the edge of the roller F, and the lever 
could not move sufficiently to allow the 'scape wheel to 
go forward. This is the position the lever assumes 
between each beat of the watch. The balance and 
roller, in returning under the influence of the hairspring- 
in the direction of the arrow, will cause the ruby pin G 
to enter the lever notch and carry the lever across. -In 
so doing, as soon as the lever has been carried a little 
Tvay, the 'scape-wheel tooth is unlocked and goes 
forward across the impulse face H of the pallet.. The 
motion ot the lever is thus accelerated, and an impulse 
is delivered to the ruby pin and balance. This continues 
until the tooth drops off the pallet lace and another 
tooth falls upon the locking face of the other pallet. 
The lever will then rest against the other banking pin. 




Action of Lever Watch Escapement. 

and the guard pin E will be on the other side of the 
roller 1', having passed by means of the passing 
hollow" in the roller opposite the ruby pm. The 
balance, on returning, carries the lever again, the scape 
wheel is released, delivers impulse, and is locked again 
as in the figure- The balance is quite tree except when 
unlocking the wheel and receiving an impulse. 

Covering Property of Paint.— The exact quantity, 
by weight, of paint required properly to coyer a given 
surface is not easily estimated, much depending on the 
volume of the paint, its quality, and its staining proper- 
ties, and also the manner in which the unpainted surface 
was prepared before the paint was applied. Plaster and 
wood, owing to their absorbent nature, require con- 
siderably more paint than ironwork i woods with fine 
or close grain, like oak, are less absorbent than deal or 
white wood. The t-able given below shows the covering 
properties ot various pigments in average circum- 
stances: — ... 

METAL WOEK. 

First Coat. Second Coat, 
sq. yd. sa. vd. 

1 lb. white paint will cover 7i 9 

1 lb. red oxide will cover .-. »* {rf. 

1 lb. zinc white will cover i-^ '■* 



WOOD WOEIC. 



First Coat. Second Coat. 



1 lb. red oxide will cover 
1 lb. zinc white will cover 
1 lb. green paint will cover 
1 lb. boiled oil will cover 



sq. vd. 
5 
4 
3i 
44 



sq. yd. 

6 

5 

a 

6 



On plaster 1 lb. of raw oil will cover 5 S9- f *■ * P' fi ^t 
coat and 9 sq. ft. for second coat; 1 lb. of white-lead 
paint will cover 9 sq. It. for the i^rst coat. These figures 
are based on paints mixed to working consistency with 
raw and boiled oils and from good quality paints, and It 
must be repeated that much depends on quality. 



352 



Cyclopaedia of Mechanics. 



Brown Cream for Boots.— Fov a brown cream 
procure 41b. of beeswax," J lb. of pearlash, alb. ot best 
jrellow sonp, 81b. ot turpentine, 41b. ot methylated 
spirit, and enough water to make the mixture of the 
required consistence. Put the pearlash into the water, 
and set it on the Are to boil (if more water is necessary, 
it may be added afterwards) , and scrape into it the wax 
and soap. Allow the mixture to boil till all is dissolTed, 
stir well till homogeneous, and allow to cool down 
somewhat; then mix in the turpentine, and lastly 
the spirit. \i ell mix all by stirring. If necessary, add 
water. For use, rub the cream on the leather, dry 
polish with a soft brush, and then with alinen rag. 

Egg Tomer for Incubator.— The egg turner here 
UlustratRd is made of a deal fr^me 2 in. by i in. to 
fit the egg drawer of an incubator. Before putting 
the frame together, screw the back and front together, 
and mark tiiem oil as Fig. 1. Now with a tV-Io- twist-bit 
make a hole through both pieces for the rollers; then 
■with a Mu. twist-bit bore holes throujh the top row for 
the egg rests. By drilling both pieces at one time, the 




Egg Turner for Incubator. 

rollers must be straight and will work without jerking. 
The rollers are made ot f-in. rods, and are known as 
blind or garden sticks ; they are obtainable at any iron- 
monger's. Also, 4-in. knobs are put on the projecting ends 
of the rods, and can be procured from any wood-turner. 
After glueing the knobs on the ends of the rollers and 
passing the latter through the frame, iron washers are 
put inside the side A (Pig. 2), and a screw or pin is put 
through just inside the frame so that the rollers cannot 
pull out. Stair rods, being covered with brass, will be . 
very satisfactory for the top row of egg rests. Fig. 2 
shows the turner in working order. 

Neostyle or Cyclostyle Ink.— Neostyle ink used in 
dnplicating apparatus is dilTerent in composition from 
printer's ink; the former contains glycerine, and the 
latter an oxidised linseed oil. It would not be possible 
to convert the one into the other. An ink similar to 
nedstyle ink may be made by grinding a little aniline 
violet with glycerine < should this prove too thick, thin 
down with a little spirit. The smell may be disguised by 
the addition ot two or three drops of oil of cloves. 

Preparing Casks to Hold Alcobollc Spirits,— The 
staves ot oak casks and vats which are intended to 
hold gin and other clear alcoholic liquors are boiled 
(previous to being built into shape) in a strong solution 
of alum and water to prevent their colouring the spirit. 
All new oak casks, etc., are also liable to taint their 
contents (more especially when the liquid contains a 
percentage of alcohol), and should therefore always be 
subjected to preliminai'y treatment. It is generally 
Bulficient to All the casks with water, to which is added 



1 lb. of common salt, i lb. of washing soda, and J lb. of 
alum for every 18 gal. of contents. Allow ihls to remain 
tor a few days, then refill with pure water and let stand 
tor a tew hours, and finally scald or steam out the 
inside. 

Silicates ot Soda and Fotasb. — These resemble 
ordinary glass in composition, but they do not o ntain 
silicate of lime or alumina, and are soluble in water; 
hence the names given to them of soda water glass and 
potash water glass. These matexials are formed by 
fusing a mixture of carbonate of soda or potash and 
sand or ground flint. The' fused mixture is then heated 
with water. Silicate of soda is usually in the form ot 
a colourless syrupy liquid, somewhat like treacle ; it is 
very alkaline, and easily dissolves in water. 

Fitting Wooden Roller to Small Wringer.— When 
one ot two rubber-covered rollers is very much worn, it 
can be replaced with a wooden roller. With the wringer 
secured to the tub, two wedges are made about It in. wide, 
6in. long, and lln. thick at the head, and tapered to a 
point as at A (Figs. land 2). Next, the handle is turned 
as tor wringing until the check rings at the end will not 
permit further opening ; see Fig. 2. Then two chocks 
are fitted- between the springs, and the hindle is 
turned the reverse way; this releases the wedges, and 
allows the rollers to be taken oiit, when, the old rubber 
being removed, four J-in. holes are drilled through 
the spindle. Next two pieces of I-in. teak, 2in. wide 
and 14 in. long, are obtainedv and- a hollow to fit the 
spindle isj worked ontot each. Then placing one pipce 
in i)osition and holding it there with a small clamp, a 
bit is passed thi-ough the holes in the spindle and the " 
holes are bored in the first halt. Before the cramp is 
I'emoved punches are placed in two of the holes, the 
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Fitting Wooden Roller to Small Wringer. 

craimp is removed, and the other half placed in position. 
Then the two parts being held together with the cramp, 
the two holes that are clear are bored, through. The 
fastenings used are four A-in. iron screws, with square 
nuts (see Fig. 3) let in Jin. below the surface, while the 
head is countersunk the same distance doWn. The 
pieces being secured with two of the screws, the 
punches are removed and the wood is bored through 
for the other two fastenings. All the bearing surfaces 
and iron spindle are well covered with white- or red- 
lead, and tne heads and nuts filled up with plaster-of- 
Paris. Next the blocks are squared up, taken off the 
-'spindle, cut 8- and 16.slded square, and rounded up.with 
a hollow plane. The roller is then replaced in the 
springs, the wedges strained, and the chocks removed. 

Indlarubber in Artificial Feet.— Indiarubber may 
be employed in the manufacture of various artificial 
limbs, out is not rigid enough to be used alone as 
,a foot, even when moulded to the shape of one and 
cured i but it may be used as a sole to a foot made 
of willow, and would then soften \he tread. The mixed 
sheet ot softened rubber may be purchased and moulded 
like putty, and in this state made to stick to the wood, 
then cured. French chalk is used to prevent the plastic 
sticky rubber from adhering where it is not wanted ; as, 
for instance, to a bandage wound over the sole to bind it 
in whilst being cured. A small stove can be used fdr 
curing small articles. But there are no artificial limbs 
so useful and durable as those made, of willbw and 
leather, with spiral steel springs to give elastiViity to the 
step and sotten the tread. 

Stephens' Blue-black Ink.— The universally known 
Stephens' blue-black ink is said to be made from 
galls 15 parts, sulphate of iron 5 parts, iron filings i parts, 
water 200 parts, indigo i part, and sulphuric acid is 
parts. The powdered galls should be boiled in the 
greater part ot the water, and then filtered, the sulphate 
of iron should be dissolved in the remaining water, 
while the indigo should be dissolved in the sulphuric 
acid (which should be concentrated). The indigo 
solution should then be added to the sulpjiate of irbn 
solution, and the iron filings added to neutralise the 
excess of acid. After a few days the sulphate of iron 
solution should be decanted atid added to the solution 
of the galls i the ink will then be complete. 
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, Drying, 333 

, Fire Pwisks with. 206 

Generator, •128, '130 

, Metals for, 191 

■ for Optical Lan 

tern, 95 

Lamps, 'iO, 166 

Pipes, Jointing, 194 

Pressure Gauge, *46 

Table Lamp, 166 

Achromatic Object Glass, 219 
Acid, Alkali-testing, 32 
. Oajbollc, from Cresyllc 

Add, bl 

, Carbonic, in Atmo- 
sphere, 78 

, Cresyllc, 51 

, Hydrochloric, 122 

-^ — , Muriatic, 122 

, Nitric, in Air, 283 

, Nitro-cresylic, 51 

. Salicylic, 46, 51 

Acid-drop Sweets, 17 

Actlnometer, Photographic, 
•21 

^olian Harp, "ll, 120 

Air Gun Case, *203 

, Rare Gases in, 283 

, Sampling, 193 

Valves on Water Mains, 

57, •199 

Vessels to Prevent 

Water-hammer, •28T 

Alrer for Clothes. *140 
Air-proofing Paper, 113 
Album, Eepalring Photo- 
graph, 30 
Albumenlsed Paper Prints, 

Toning, 57 
Alooholle Spirits, Preparing 

Cask to hold, 352 
Algerian Fibre for StufBng 
Furniture, 183 



Alkali, Acid for Testing, 32 
Alloys, Aluminium, 116, 263 

. Annealing, 15 

' , Copper-aluminium, 116 

, Gunmetal, 21, 39 

. Lead-zinc, 114 

. Magnalium, 249 

, Nickel-aluminium, 116 

. SllveT-aluniinlum, 265 

, Thermite, 249 

, Zinc-l«ad, 114 

-Alms Box, '338 
Aluminium Alloys, 116, 265 

Bronze Paint, 102 

Casting, 203, 319 

, Cleaning, 293 

Copper Alloy, 116 

Enamelling Cycle, 48 

, Frosting, 211 

Nickel Alloy, 116 

Paint, Coating Cycle 

with, 16 

Silver Alloy, 265 

Alva for Stuffing Furniture, 

188 
Amber Mica, 313 
American Clock Mainspring, 

Taking out, 143 

Cloth, Blackening, 116 

Hemp for Eope-making, 

251 

Leather Cloth, ' Colour- 
ing, 205 

Log Cabin, •24 

Macadam, 286 

Oak, 286 

Organs, Finishing, 145 

Pianos, Finishing, 131 

Eeamer, •118 

Turpentine, 71 

Walnut, 20 

Whltewood, 20, 137 

Yellow Pine, 20 
Ammonia Gas, 283 

Sulphate, Apparatus for, 
'181 

Araphlbole Asbestos, 259 
Analysing Epsom Salts, 168 
Fuller's Earth, 156 

Milk, 94 



Analysing Mortar, 210 

Waxes, 68 

Anchors, Guy Eope, 'IBS 
Aneroid BarometeT,,Cleanlng 

and Testing, 97 
Angle Iron, Bending, •84 

Posts of Greenhouse, 

Fastening, *139 

Angler's Box, 'ISO, •213 

Angola Copal, 328 

Aniline Dyes used In Wood 

Staining, 216 
Animal Black, *m 
Annealing Chains, 158 

German Silver, 15 

Wire, 217 

Antique Oak Oil Stain, 162 
Apple Storing Shed, •ISO 
Aquarium Construction, ^83 
. Painting, 59 

Arabic Gum, 145, 271 

, Increasing Adhe- 
sive Power of, 235 

Arch Curves, Finding Centre 
of, '84 

, Finding Radius of, 145 

. Five-centred, •29 

. Segmental, Striking, '47 

, Thrust on, '12 

Architectural Drawings, Co- 
lours used on, 239 

Ornaments, Gutta- 
percha Moulds for, 243 

Argon, Rare Atmospheric 
Gas, 283 

Arm, Plaster Cast of, 334 

Armature Stampings, Black- 
lead for Insulating, 283 

Arm-chair, '146 

Armour Plate, Case harden- 
ing, 286 

Artificial Feet, Indlarubber, 
352 

- Flowers, *173 

- Hand, 64 

- Ice Flowers, 275 

- Indlarubber, 344 

- Indigo, 263 

- Leg, Fining Cracks In, 
118 



Limbs, Durable, 



Artificial 
352 

, Leather for Cover- 
ing, 118 

Thumb, 186 

Artillery Wheel, '115 
Artists' Oil and Water Co- 
lours, 28 
Asbestos, Amphibole, 259 
, Chrysolite, 259 

Cloth, 265 

, Commercial, 258 

Goods, Manufacture of, 

265 

Millboard, 339 

, Serpentine, 259 

Ash Pan for Fire Grate, '243 

, Soda, Manufacture of, 13 

Ash Wood for Furniture 

Making, 20 
Aspen Wood, 25 
Asphalt, British, 192 

■ Paths, etc., 39, 304 

Astronomical Telescope, 

Adding Terrestrial Eye- 
piece to, 155 
Atmosphere, Carbonic Acid 

in, 78 
Atmospheric Gases, 283 
Australian Beech, 264 

- Pine, 20 

- Soft Woods, 264 
Automatic Blue-printing Ma- 
chine, 264 

- Penny-in-the-slot Gas 
Meter, 65 ■ 

- Pipe Organ with Pneu- 
' matio Action, ^348 

Automobile (see Motor) , 
Aviary Construction, Boring 

Holes for, *2B 
Awls, *328 

-, Fixing Handles on, ^210 
Axle Arms, Hot, 176 

- , Removing Fired 

Box from, •ISl 

Bearings, Gunmetal, 21 

, Mail, Hardening Bushes 

for, «31 
, Setting, 107, ^249 



Babbitt's Metal, 339 

Baby Carriage ]?oldlng 

Shafts, •125, •180 
Hood, He-ooverlng, 

206 

n 



Baby's Battle, '74 
Backhand Hooks, •IS 
Backhands, Repairing, 246 
Background, Photographic 
Graduated, '164 



Back-yard, Roofing In, 'HO 
Bacon, Smoke House for Cur- 
ing, •164 
Badger Hair Softener, Graln- 
er's, 326 



Badger Skin Rugs, Deodoris- 
ing, 127 
Badges, Gold Lace, 318 
Bag, Plumber's Tool, 225 
Bagpipe Chanters, Borlng,153 



334 

Baize, Fixing, 39 
Bake-toard, •61 
Baking Pastry, Oven for, '83 
Balance Pivot of Watch, 
Straightening, 199 

Spring Collet, 126 

Stafl, Lever Watoh, 165 

Balloon, Fire, 340 

, Lilting Power of, 75-, 326 

, Paper, *112 

, Tissue Paper for, 146 

, Toy, 340 

, Varnishing Paper, 340 

Ball Plcker-np, •49, *2% 
Balls, Billiard. Care of, 119 
, Croquet, Painting and 

Preserving, 109, 161 
Baltic Oak, 286 
Balusters, Mould€d, *238 
Balustrade for Photographic 

Studio, '49 
Bamboo, Boring Holes in, 141 
Clothes Airer, •140 

Fitment for Bay Win- 
dow, "SOS 

Paper, 294 

Screen, 'ISS 

Settee for Garden, *67 

Table, '135 ' 

Washstand, *329 

Band Saw, Care of, 235 

Wheels, Cycle 

Wheels used as, 156 

Bands, Birdcage, '28 

, Painting, round Pillar, 

42 
Bangles, Gold, 40 
Banjo, Fretting, *203 
Bar, Framing, in Sash, ^351 
, Horizontal, for Gymnas- 
tics, 'Tl 
Baronieter, Aneroid, Clean- 
ing and Testing, 97 

, Faulty, 154 

, Inserting New Tube In, 

86- 
Barrel, Street Organ, 33 
Barrels (see nlso Cask) 

, Deitermlnlng Capacity 

of, 137 
, Preparing, to hold Al- 
coholic Spirits, 352 

, Storing Varnish in, 30 

Barrow Running Stool, *95 
Baryta and Barytes, 104 
Basin of Fountain, Draining, 

220 
Bass Brooms, Cementing, 58 
Bass Brum, Bemoving Faint 

from Head of, 187 
Bassinette, Repainting, 58 
Basswood, 20 
Bat, Table-tennis, ^296 
Bath, Cabinet Heater, •158 

, Cast-iron, 144 

, Cutting Hole in, 113 

Enamels, 190 

, Fitting up, 316 

, Fixing, to Marble Base, 

43 
. Porcelain, 144 

Top, Marbling;, 186 

, Varnishing, 186 

■ , Wooden, '239 

, Vapour, Painting, 80 

Bath Stone, 296 

Baths, Borax Toning, 144 

. , Steel-hardening, 333 
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Battery, Silver Chloride, for 
Medical Treatment, 349 

Bay Window, Bamboo Fit- 
ment for, '308 
Cornice Pole, '107 

- Fountain, 178 

Beading, Bending Metal, ^177 
Bearings, Cycle Pedal, Work- 
ing Tight, •214 

- for Long Shafts, 295 

, Magnolia Metal for, 283 

Bearskin Bug, Softening, 99 
Bed Feathers, Purifying, 77 
Bedroom Cabinet, •284 

—^ Floor, Sound-proofing, 
121 

Suite, Woods for, 20 

Ventllaition, 119 

Bedstead, Eenovating, 90 
Beech, Australian, 264 
Beet Scraps, Drying, 172 
Beer Cask, Cleaning, 145 

Finings, 193 

Beeswax, Mixing, with 

Starch, 79 
Bell Push-knocker, 131 

Wires, Electric, 308 

- Work Flexible Conduc- 
tors, 320 

Bellows Clappers, Ee-cover- 

ing, 40 

, Organ, Eepairlng; 67 

Bells, Tubular, 167 
Belt Dressings, 144, 295 
Bench, Converting Chest to, 

•196 
Tall Screw, '17 

Vice, Improved, '300 

Bending Angle Iron, ^84 

Cycle Handle-bars, 27 

Tubes, Jig for, 

•57 
Lead Pipes, 23, 245 

Metal Beading, •177 

■ Spilt Tube, 63 

Walking-stick Handles, 

119 

Bends, Zinc, *66 

Benjamin, Gum, 271 

Benzoin, Gum, 271 

Benzollne Blowpipe, Alter- 
ing. 125 ' 

, Purifying, 175 

Bessemer Steel, 325 

Bethell's Wood-preserving 
Process, 237 

Beveller, Mount, ^143 

Bevelling Glass, 343 

Bevels for Hip Tiles, ^20 

Valley Tiles, •20 

, Plate-glass, Grinding 

and Polishing, 114 

Bicycle (see Cycle) 

Bill-poster's Hoarding, •lOO 

Billiard Balls, Care of, 119 

Cue Tips, Cementing on, 

191 

Table, Care of, 119 

Bin, Hour, ^272 

Binding Books in Publish- 
ers' Oases, 348 
without Tools, *52 

Periodicals, 98, •142 

Biotite, 313 

Birdcage, •21, •138 

- Bands, *28 

, Boring Holes In, ^28 

Support, •23 



Birds' Wings, Eemoving 

Coipylng Ink Marks from, 

173 
Bird's-eye Mapl« Graining. 

278, 280 

Perspective, '44 

Bits, Boring, 'US 

, Copper, Ee-tlnning, 24,'5 

. SeH-heating Soldering, 

148 
Black," Animal, 'es 
— , Bone, •68 
, Brunswick, 96 

Cloth, Kemovlng Shinl- 

ness of, 49 

Cream for Boots, 52 

, Dull, tor Wrought Iron- 
work. 87 

. Dyeing Bone, 103 

, Cloth, 116 

'■ , Leather, 151 

, Llgnum-vitifi, 137 

— '-, Japan, 45, 96, 184 
Marble, Polishing, 269 

Mica, 313 

Oak, Australian, 264 

Paint for Engines, 189 

, Quick-drying, 69 

Polish tor Leather, 86 

, Shiny, 45 

Varnish for Drain 

Pipes, 27 

Iron Castings, 

27 

Ornamental 

Ironwork, 27 

Wax, 343 

" Black Bean," Australian 

Wood, 264 
Blackboard, •33 
, Canvas, 179 

Compasses, *335 

Blackening Bolts and Nuts, 

74 

• Bone, 103 

— - Dominoes, 222 
— ■ Opera Glasses. 348 

• Telescope Tubes. 126 

Umbrella Cover, 98 

Blacking, Harness, 342 

. Paste, 152 

Blacklead, 268 

- — for Insulating Armature 

Stampings, 283 

Pencil Making, 103, 321 

Pencils, Stamping, 86 

Black-walnut, 20 
Black-wood, Australian, 264 
Bladder Bottle. 63 

Blast Furnace, '343 
Blasting, Dynamite, in Deep 

Water, 224 
Bleaching Ferns, 195 

Horsehair, 30 

Leather, 242 

Leaves, 196 

Panama Hat, 27 

Seaweed, 164 

Seed Vessels, 196 

Straw, 157 

Blinds, Frames for, *269 
- — , Glazed, •269 

, Perforated, 26 

, Sun, '294 

, Venetian, •182 ■ 

Blistered Bromide Paoers, 49 
— ■■ Ceiling, 329 , • .. . 
Pneumatic Tyres, 51 



Blistering' of Paint on Ce- 
ment, 349 

BloclclTig Letters, 173 

Blocking Panama HaA, 27 

Blocks, Hoisting Stone, ^274 

, ZiDCOgraph, 105 

Blood Stains, Eemovlng,frcm 
Parchment, 168 

" Blowing " In Plaster Work, 
336 

Blowpipe, Benzoline, Alter. 
Ing, 125 

Gas Burner, Altering, 

•78 

, Parafan,, 125 

Blue, Brunswick, 162 

. Celestial, 162 

— — , Coach-painters', 14 
■ Deposit in Electro-tin- 
ning Solution, 113 

Leather, Cleaning, 347 

, Prussian, 281 

Blue-black Ink, Stephens', 

352 
Blueing Spectacle Frames, 
123 

Steel, 185, 237 

Blue-printing Machine, Au- 
tomatic, 264 

Board, SoUtaire, ^129 
Boarding Excava/tion in Bad 
Ground, '344 

Walls of Damp Eoom, 

185 

Boards, Cramping up, ^37 
. Euuning Feet in Square 

Yard of, 150 
Boat, Collapsible, Elastic 

Paint for, 109 

Leeboard, 97 

, Load Water Line in, 76 

Model, Planking, 215 

, Paint tor, 109, 200, 208 

Speed, Factors Deter- 
mining, 321 

Bobbin for Bending Lead 
Pipes, 23 

Bodying-up in French Pol- 
ishing, 135 

Bog Oak,, Treating Oak to 
Imitate, 20 

Boiled Linseed Oil, 252 

Boilers for Heating Green- 
house, 114 

, Pump for Testing, *291 

, Bange, Heating Value 

■ of, 75 

— -. , Jointing Manholes 

of, 38 

, Eemovlng Lime Deposit 

from, 33 

, Eusty, 222 

, Saddle, "IW 

Bolts,, Black for, 74 

Bombs, Mortar for Firing, ^46 

Bonbon Crackers, 209 

Bonding Chimney Shafts, 231 

Bone Black, •OS 

- — , Dyeing, 103 

, Eenderlng, Transpar- 
ent, 91 

Bones, Extracting Fat and 
Gelatine Irom, 109 

Bonfire, 113 

Book Cover, , Eemovlng Oil 
Stains from, 77 .• 

Edges, Cutting, 61 

, Marbling, 302 
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Book Edge Marbling, Colours 
lor, 230 

Parts. Binding, •142 

Bookbinders' Cord, 17 

Vamlsh, 95 

Bookbinding, •52, 98, '142, 'S^B 
Bookcase Cornices, '300 

Door, Framing Bars In. 

•351 

, Hanging, •317 

. Look-up, •in 

Books, Binding, In Publish- 
ers' Cases, 348 

Bookshelves, Hanging, '205 

, Portable, mo 

Boot Boiler, Heating Value 
of, 75 

Boot Blacking, Paste, 152 

Qreams, 31, 52, 62, 352 

Dubbin, 94 

- — ■ Lasts, HoUow, •89 

, Scale oJ Measure- 
ments for, 201 

— - Pastes, 31. 174 

Patterns, Cutting, •62 

Eepairlng Machine. Ad- 
justing. *144 

Waists. Finishing. 131 

Boots (sc« also Shoes) 

, Brown, White Paste, for 

Cleaning, 174 

. Buckskin, Cleaning, 171 

, Calf. Cream Paste lor, 

31 

, Horse. •341 

. Scorched Chrome. 86 

— -. Preserving, 191 

, Bepairing, 35 

, Rubber. Fixing Soles 

to. 28 
Bootmakers' Awls, •328 

. Fixing Handles 

on. ^210 

Borax, 291 

Toning Bath, 144 

Boring Bagpipe Chanters, 158 
Bits, 'US 

Holes in Bamboo, 141 

— Birdcage, '28 

Wood, Chuck for, *114 

Bottle. Bladder, 63 

, Corking, 334 

, Cutting Ornament on 

Glass, 303 
Boulder Paving, 295 
Bow, Violin, Mending, 175 
Box Calf Cream, 52 
Box, Alms, '338 

, Angler's, *139, '213 

, Egg, '122 

— -. Pishing, '139, ^213 

- — 'i Fixing Brass Inlays on. 

202 

, Iron Sgnare, *79 

, Jewel, '108 

-^,.lficknaek, '108 
- — . Photographic Changing, 

»147 



Box Solitaire Board, '129 
, Tin, Paste for Label- 
ling, 72 
Van Tilt, Covering, 45 

. Setting out, 

•155 

Boxing Vehicle Wheels, •263 

Bracelets. Gold, 40 

Bracing Doors and Gates, 

•227 
Braoket, Verandah, ^53 

— , Wall, •eo 

Braid, Gilding Military, 55 

, Gold, 318 

Brake, Vacuum, 232 

, Westinghouse, 232 

Brands on Timber, 157 
Brass Beading, Tool for 
Bending, '177 

Bedstead. Renovating, 

90 

Casting, Moulds for, 33 

Oaatlngs. 203 

, Spongy, 33 

Comer Plates, Fixing, 

202 

Furnace, ^116 

Inlays. Fixing, 202 

Knocker, Cleaning, 142 

Labels, Stamping, 161 

Mould for Sealing Wax, 

25 

Polishing Paste, 343 

, Removing Leather from, 

60 

, Paint from, 179 

Stair Treads, Fixing, to 

Stone, 205 
- — Standard Oil Lamp, '336 

Vessels, Repairing, 129 

Wire Rivets, '337 

Brasses, Lining, with While 

Metal, 220 
Brass-plating Wood, 270 
Brazed Joints, Testing, 26 
Brazing (see also Soldering) 

Cycle Tubes. 2Q4 

Marks. Removing, from 

Silver, 120 

Bread, Testing Wheaitmeal, 

205 . , 

Breeding Canaries, Cage for, 

•21 
Breeze Bricks, 26 , 

Briar -root Pipe. Polishing, 50 
Bric-4-brao Stand In Metal, 

•325 
Brlek Earths, 257 

Pavements, *224 

Brlcldayers' Work, Measur- 

. lug and Charging, 222 
Brickmaking. Field Method 

of. 331 
Bricks, Coke Breeze, 26 

, Dinas Fire. 163 

, Dowlals Fire, 163 

, Fire, Compositions of, 

163 



Bricks, Lee Moor Fire, 163 

, Model, '193 

, Mould for Making, ^120 

, Moulded, ^304 

, Salt-glazing, 22 

, Stourbridge Fire, 163 

. Testing. 207 

, Weight of, 228 

, Windsor Fire. 163 

Brickwork. Coloured Washes 

for. 61, 87 

. Dinged, 90 

, Openings in, 325 

, Painting, 35 

, Rendering, In Cement 

285 

, Setting, 114 

, Slgnwrlting on, 35 

, Weather-struck Joints 

in, •111 
Brldgeband, Harness. 210 
Bridle. Pelham. '219 

, Riding. *223 

. Weymouth, "219 

BroadTTOod Piano, Repairing, 

123 
Brocades, Cleaning, 136 
Brocatello Marble Ground, 

279 
Bromide Absorption. Testing 

Oils by, 271 
■ Enlargements, Vignet- 
ting, 39, '181 
P*per, Blisters on, 49 

, Photographing di- 
rect upon, 39 

, Proportionate Ex- 
posures for Prints on, 132 

Bronze Figure, Soldering, 18 

, Frosting, 211 

. Imitating Wood Carv- 
ings In, 260 

Paint, Aluminium. 51, 

102 

Bronzing Iron, 173 

Leather, 231 

Brooch, Rolled Gold, 144 
Broom, Bass, Cementing, 58 
Brown Boots, White PaS'te 

for Cleaning, 174 
, Coach-painters', 14 

Cream for Boobs, 352 

■, Nut, Oak Stain, 137 

Paint. Heat • resisting, 

153 

Soap, 188 

Stain for Picture 

Frame, 86 

Trellis Work, 

. 184 
, Saddlers', 342 

Wax, Saddlers", 346 

Browning Gun and Rifle Bar- 
rels, 316, 353 

Bruges Ribbon, 160 
Brunswick Black, 96 

Blue, 162 

Green. Testing. 214 



Brushes. Paint, Keeping 

Clean, 101 
, Preserving, from Moths, 

81 
. Repairing Painters' 

Dusting, 219 

. Scratch, '55 

Bucket Lamps, 92 

, Colouring, 92, 149 . 

Buckets on Pelton Water 

Wheel, ^135 
Buckskin Boots, Cleaning, 

171 
Buff Ground for Oak Grain- 
ing, 278 
, Graining Colour 

for, 280 . 
Building, Cementing, 335 
. Colour Scheme for, 313 

Foundations, Stability 

of, 15 

. Galvanised Iron, Paint- 
ing, 106 

Materials, Weight of, 

223 

, Methods of Heating. 

75 

, Portable,, ^350 

, Sectional Lean-to, '98 

Bunsen Burner, Combustion 

of Gas In, •78 
Burgundy Pitch Distemper, 

57 
Burner, Acetylene, for Op- 
tical Lantern, •ei 
, ■ , Non - carbonising, 

•216 
, Blowpipe. Altering. •78, 

125 

, Incandescent Gas, 305 

, Oil-gas, •!« 

Burnett's Wood - preserving 

Process, 237 
Burning Joints for Pipe 

Lengths, 181 
- Sheet Lead, 

181 
, Lead, compared with 

Soldering, 284 

Wood Refuse, 146 

Bnrnlshed Gold Letriers, 

Carved Appearance of, 

210 
Burnishing Boot Waists, 131 
Lead Pipes, 188 

Picture Mouldings, 12 

BuTnt Sienna, 297 

Bushes, Mall Axle, Harden- 
ing, •31 

Bust, Casting, In Metal, 37 

Butcher's Cart, Repainting, 
60 

Butter Chum, •132 
— , Nut, 170 

Button Lac, 259 

Buttoned Upholstered Work, 
125 

Buttons, Photograph, 126 
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Cabin, American Log, *24 
Cabinet Bath Heater, •158 

, Bedroom, '284 

, Hanging. ^320 



Cabinet. Music, 'SBl 

, Rustic Coal, ^192 

Work, Spindles 

Flnlals for, '266 



I Cage (see Bird Cage) 
Calcium Carbide, Fire Risks 
and with, 206 

! Chloride, Colouring, 192 



Calcium Chloride Tablets, 
192 

Phosphide, 200 

Calf Boots, Cream for, 21, i>i 
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Call Leather, Removing 
Blood Stains from, 168 

Skill, Gilding, 289 

Cam, Sewing Machine, 251 
Camera Film Roll Holder, '90 

Obsoura, 159, '164 

Stand, 'IPS 

View Finder, '275 

Camp'horaied Oil, 106 
Cnn (see Cans, below) 
Canadian Moccasins, *334 
Canary Cage, "21, '80 
Candle Sconces, Fixing, to 

Piano Front, '206 

Wick, 352 

Candles, Hardening, 45 
Candlesticks, Casting Silver, 

103 
Candy, Sugar, 52 
Canning Meat, 217 
Canoe Yawl, Paint for, 209 
Cans, Milk, 105 

, , Capoclty ol, 214 

, Stovlng, 16 

Canvas Blackboards, 179 

, Flexible Paint for, 64 

Frames for Art Studio, 

•327 
Canvases, Water Colour, 

Frames for, *327 
Capsules, Gelatine, 70 
Carbide of Calcium, Fire 

Risks with, 206 
Carbolic Acid from Cresylic 

Acid, 51 
r— Floor Vamlsli, 79 
Soap, 116 

Tooth Ppwder, 197 

Carbon Dioxide Gas, 283 
. Prints, Glazing, 72 

Transparencies, Phato- 

graphlc, 35 

Carbonate of Soda, 13 

' — - — — Washing Pow- 
der, 114 

Carbonic Acid in Room At- 
mosphere, 78 

Carbonising Glow Lamp Fila- 
ment, 250 

Carboy, Glass, Removing 
Neck of, 84 

Carburetters, Cycle Motor, 
203 

Card Embossing Press Dies, 
187 

Table, '74 

Cardboard, Asbestos, 339 
. Enamelling, 55 

— - Mounts, Gliding, 29, 54 

, ijiaiie, 55 

- — , Waterproofing, 162 

Cards, Waterproofing Play- 
ing, 162 

Camauba Wax, Moulding, 

Carpenter's Bench (, 
Bench) 

- — Sawing Stool, *245 

Carpet Fitting, *345 

Laying, •345 

Planning, *234 

■ , Removing ParafBn from, 

58 

, Stains from, 137 

, ■ Tar from, 183 

Slippers, '176 

Carriage Axles, Setting, '249 
, Baby, Fitting Folding 

Shafts to. *125, •180 



Carriage, Baby, Re-covering 
Hood of, *20e 
Blue Leathet Cushions, 
Cleaning, 347 

Cloths, Cleaning, 136 

Harness (see Harness) 

Ironwork, Black Japan 
tor, 96, 184 

- — Painting, Glazing In, 53 
Shaft Tugs, Lining, 235 
Springs, 152 

, Setting up, '142 

— Tyres, Welding Chan- 
nel, '144 

— Vajnish, Thinning, 124 

— Wheels, Putting; Rub- 
ber Tyres on, *131 

Carrier, Child's Cycle, *SiQ 
Cars, Motor (see Motor) 
Cart, Butcher's, Repainting, 

10 

Contractor's, '204 
Horse Stable Fittings, 
292 
. Mail, Folding Shafts 

for, ^125, *180 
Carved Appearance of Gold 

Letters, 210 

• Oak Gong Stand, •lOS 
Occasional Table, 

'313 
Picture Frame, Casts of, 

53 
Carvings, Electro-plating, 270 

, Imitations of, 260 

, Removing Varnish from, 

351 
Case, Air-gun, '203 
. American Organ, Fin- 
ishing, 145 
, Piano, Finishing, 

131 

. Cigarette, "133 

.Clock, '161 

, Matt Gilding on, 

174 
, Counter, with Scratched 

Glass, '178 

, Mandoline, '297 

, Spirit Level, 115 

. Travelling, for Live 

Chickens, '641 
Case Groyne, 51 
Case • hardening Armour 

Plate, 286 
Casings, Pipe, '330 
Cask (see also Barrels) 

, Beer, Cleaning, 145 

. Determining Capacity 

of, 137 

, Lining, with Pitch, 48 

, Preparing, to Hold 

Alcoholic Spirit, 352 

. Preserving, 250 

. Replacing Head In, 85 

. Wine, Removing Earthy 

Smell from, 103 
Oast Steel Hammers, Har- 
dening, 28, 41, *St 
Castlng'Aluminlum, 319 
Candlesticks In Silver, 

103 
Glass, 345 

Lens, 345 

Metal Teapots, 55 

Prisms, 345 . 

Steel, 103 

Castings (see also Oasts) 



Castings, Aluminium, 203 

, - — Alloy for, 116 

, Brass, 203 

. , Moulds for, 23 

. , Spongy, 33 

. Iron, Black Varnish for, 

27 

, Sliver, 103 

. Tin, Mould for, 177 

Cast-iron Bath, 144 

^^, Distinguishing, from 

Wrought-lron and Steel, 

325 

Pipe, Jointing, to 

Wrought-lron Pipe, 83 

-^. Tinning, 153, 186 
Castor Oil Lubrication, 18 
Casts of Arms, 334 

- — Carved Picture 

Frame, 58 

Clay Models, 310 

. Elastic Moulds for, 315 

, Fibrous Plaster, 330 

of Faces, 334 

'■ Feet, *U,. 334 

Footprints, 48 

Hands, 334 

, Holes in, 32 

of Legs, 334 

from Lite, '14, 193, 334 

, Piece Moulds for, 292 

, Wax Moulds for, 32 

Catch, Cupboard, '310 
Cauldron, Coal, '254 

Cawk or Baryta, White Pig- 
ment, 104 
Ceiling, Blistered, 329 

, Distempering, 240, 260, 

324 

, Painting, In Flatted 

Oil, 79 

Paper, Cleaning, 23 

-. Eepalring, 273, 324 

Whiting, 240 

Celestial Blue, 162 
Celluloid, 165, 209 

— Buttons with Photo- 
graph, 126 

— , Fixing, cm Piano Keys, 
184 

— Phonograph Records, 
275 

— , Polishing, 197 

Substitute, 15 

Cement («ee also Cementing) 

Backing for Copper 

Panel, 64 

, China, 216, 231, 306 

. Chinese, 306 

. Cork, 35 

Cornices, FInishdng, 212 

, Dentad, 147, 260 

. Earthenware. 191 

, Felt, 35 

, Glass, 216, 306 

, Indiarubber, 28, 61 

, Keeue's, 289 

, , Painting on, 79 

, Leather, 28, 231 

, Martin's, 2S3 

Mortar, 278 

, Paint Blistering on, 349 

, Peeling ofE,^ 349 

, Parian, 289 ■ 

— — , Parker's, 266 

, Portland, 266, ^276, 278, 

289 
. , Painting, 316 



Cement, Portland, Setting of, 

173 
, , Speclfio Gravity 

of, ^314 

, , Weight of, £28 

Rendering, 285, 335 

, Roman, 266, 278/289 

, Scott's, 289 

, Vulcanite, 61 

; , Winchell's Ch'fna, 216 

Cementing Bass Brooms, 58 

Billiard Cue Tips, 191 

Earthenware, 191 

Fireclay Bath to Mar- 
ble, 43 

Indiarubber, 64 

to Vulcanite, 61 

-r- Rubber Boot Soles, 28 

Tiles to Iron, 114 

Cesspit, Disinfecting, 190 
Chain, Crane, Annealing, 158 

. Cycle, Cleaning, 174 

, 2 — , Rollers Sticking in, 

174 
— ■-. Derrick, Annealing, 153 
, Lever Watch, Faulty, 

142 
. , Putting on, 

134 

to Lift Three Tons, 247 

— - Line of Cycle, 217 

— - Ring of Cycle, Remov- 
ing, •88 

. Rolled Gold, 144 

, Weldless, 256 

Chair, Arm, •lie 

- Garden, '148 

- Repairing, *247 
-, Sitting-room, '93 
-. White-enamelling, 138 

Chaise, Goat, •136 

Chalk Drawing, Fixative for, 

22 
Chalk-lime, 263 

, Weight of, 228 

Changing Box, Photographic. 

'147 
Channel Tyres; Welding, 74, 

•144 
Chanters, Bagpipe, Boring, 

153 
Chapel Alms Box, '333 
Chapes, Adding, to Haarness 

Head Collar Squares, 280 
pharcoal Drawing Fixative^ 

22 
-. Powdered, 193 
Charging Bricklayers' Work, 

222 
Chariot, Roman, '119 
Chemical Fire Extinguisher, 

131 
Chequering Gunstocks, ^332 
Chestnut, Distinguishing, 

from Oak, 267 
Chess Table Veneer Squares, 

Cutting, 81 

with Secret Spring 

Drawer, *59 

Chest. Converting, to Bench, 

•196 
, Tea, Garden Chair made 

from, •148 
, Tool, with Drawers, 

•230, '231 
Chickens' Scratching Shed, 

•277 
Travelling Case, '64 
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CihlHonler Door, Repairing, 
•178 

, Fastening Top to, 

■ *162 
Clilld's Cot, *36. 'HI 

Cycle Carrier, "im 

Kunnlng Stool and 

Barrow, *95 

SewTound Shoes, •23 

Chimney Ealslng SeafEold, 

•148 

Shafts, Bending," 231 

, Smoky, Curing, 323 

Sweeping, 94 

, Trouble with, 50 

China Cements, 216, 231, 306 

Jug, Eepalring Handle 

ol, •les 

, Remo^'ing Design from, 

343 

, Repairing Broken, •216 

Riveting, •216, '337 

Teapot, Mending Spout 

of, 23X 
, Winchell's Cement for, 

216 
Chinese Cement, 306 

Lanterns, Fireproofing, 

143 

Chinese White, 104 

Chinese Wood Oil, 150 

Chlppendaile Furniture, 78 

Chisel Handles, •247 

, Masons', Forging, *107 

Chloride of Calcium, Colour- 
ing, 192 

Tablets, 192 

Silver Cell, 349 

Chlorine, Obtaining, without 
Heat, 345 

Chocolate Colour Paint, 96, 

218 
— Creams, Malring, 17 

Chocolates, 17 

Chopper, Suet, 'igi 

Chrome Leather Boots, 
Scorched, 86 

Chromes, Lemon, 271 

- — , Orange, 271 

, Pale, 271 

, Zinc, 175 

Red, 130 

, Testing, 214 

. Yellow, 271 

Chronometer, Setting, In 
Beat, 59 

Chrysolite Asbestos, 259 
' Chucks for Pipe and Stick 
Making. '73 

Wood Boring, 

•114 

Church Alms Box, •338 

Seats, *92 

Chums, 105, ^132 

Cider Stadns. Removing, from 
Linen, 129 

Cigarette Case, •ISS 

Cinematograph Films, Co- 
louring, 25 

Cinnamon Essence, 45 

Circle, Determining Area of, 
•198 

, Circumference of, 

•86 

, Notes on, 'igs 

Circular Curve, Determining 
Radius ol, •143. 

Cutters, Sharpening, 160 



Circular Saw, 248 

— - Attachment to 

Lathe, '242 

— ■ ^-< to Sewing Ma- 
chine Stand, ^150 

Gauges, ^22, 129 

, Gulleting, 248 

, Fitting, on Spin- 
dle, ^350 

for Cutting Wheel 

Felloes, ^211 

for Hardwood, ^210 

, Machine for Gul- 
leting; '264 

Management, *343 

Packing, •eS, 218, 248 

, Setting, 248 

Teeth, 123, '195 

, Grinding, •112 

. Thickness of, 129 

, Trueing, 218, 248 

Clsteim, Water Freezing la, 

47 
Clappers, Bellows, Ee-oover- 

ing, 40 
Clailfylng Fat, *151 
Clarionet, Defective Tone in, 

47 

■ Mouthpiece, 14 

■ Reeds, 14, 63 
Clark's Water-softening Pro- 
cess, 302 

aay. Brick, 257 
, Fire, 163 

Model, Making Cast 
from, 310 
Pipe, Preventing Nico- 
tine Escaping from, 13 
in Pits, 329 

, Red, for Earthenware, 

22 

for Tiles, '304 

Cleaning Aluminium Uten- 
sils, 295 

Aneroid Barometer, 97 

Beer Cask, 145 

Blue I/eather Cushions, 

347 

Brass Door Knocker, 142 

Brown Boots, White 

Paste for, 174 

Buckskin Boots, 171 

Copper Urn, 75 

• Cuckoo Clock, 122 

Cycle Chain, 174 

Feartaiers, 77 

Felt Hats, 218 

Horns, 266 

Horsehair, 124 

Mandolin© Soundboard, 

92 

Meerschaum Pipe, 40 

— ■ , Oily Floor, 53 

Overcoat, 45 

Papered Ceiling, 23 

Pictures, 295 

Plushette, 187 

Rainproof Overcojit, 43 

Rusty Metal, *99 
Sewing Machine, 260 
Telescope Lenses, 89 

Upholstered Furniture, 

136 

Vellum, 82 

Wall Papers, 23 

Watch Hairspring, 53 

Watches, 52, 72 

Windows, 151 



Clearcoling, 260 

Clock Case, Marble, '161 

, Rich Matt Gliding 

on, 174 
, Cuckoo, Cleaning, 122 

Dial, Painting, 44 

, Repainting, 206 

Pace, Sizing Gilt, 85 

Mainspring, Taking out, 

143 

Pinions, Filing up, 99 

, Hardening, 33 

Eegnlation by the Sun, 

•117 

, Timing Stand for, '212 

Clockwork Fan Motor, 130 
Cloth, American Leather, 

Colouring, 205 

•. Asbestos, 265 

■, Black, Removing Shlul- 

ness of, 49 

•. Dyeing Black, 116 

Marking Inks, 348 

Pinking, Lead for, 350 
Roll, Estimating Length 

of, 12 
Clothes Airer, Bamboo, 'MO 
CTothes - drying Hack, Col- 
lapsible, *288 
Clothing, Horse's, '229 
Club, Golf (see Golf Club) 
Cluster Pine Wood, 255 
Clutch, Cycle Free-wheel, '59 
Coach Painters' Colours, 14 

Fillers, 49 

Glazing, 53 

■ Greens, 14, i74, 175 

Japan Putty, 63 

■ Reds, 132 

• Hoyal Green, 354, 175 

Sandpaper Stop' 

ping, 55 

Coal Gas (««« Gas) 

• Banks, Weight and Mea 

surement of, 48 

• Cabinet with Rustic Or- 
namentation, '192 

— - Cauldron, *254 

, Comparing, 111 

, Gas-making Value 

111 

, Impurities in, 298 

Tar Plgmenis, 

and Preoipitants for, 336 

Coarse Stuff, Plasterers', 289 

Coat Suspender, 54 

Cobble Paving, 295 

Cod-liver Oil, Medicinal, 204 

Coffee Essence, 64 

Cofan Grain Filler, 20 

, Polishing and Varnish- 
ing, 20 

Cogwheels, Gunmetal, 21 

Coil, Ignition, for Petrol 
Motor, '160 

Coln-in-the-slot Gas Meter, 
65 
- Sweetmeat Machine, "35 

Coke Breeze Bricks, 26 

for Melting Steel, 217 

Cold Storage Room, 195 
Collapsible Boat, Elastic 

Paint for, 109 

■ Clothes Rack, '288 

■ Table, '273 
Collar, Horse's, Enlarging, 

341 

. False, '225 
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Collar, Horse's, Reducing 
Size of, 271 

, Lining Gig. 343 

Squares, Head, Adding 

Chapes to, 280 

Collet, Fixing Watch Hair- 
spring to. 173 

, Watch Balance Spring, 

126 

Colophony, 174, 311 

Colour Combination In 
House Painting, 247, 313 

Effects, 292 

Harmonies and Con- 
trasts. 234 

Hues, 315 

Scheme for Sitting- 
room, 186 

' Tones, 315 

■ ot Ancient Pig- 
ments, 294 

Values of Painters' 

Pigments, 287 

Washes for Brickwork, 

Colouring Calcium Chloride, 

192 

Cinematograph' Films, 
25 

■ Gelatlno-chloride Pho- 
tographic Prints, 26 

Illumination Lamps, 92, 

149 

• Mailcart Hood, 205 

■ Vaseline, 138 
Vellum, 107 

Colours for Architectural 
Drawings, 239 

Book - edge Mar- 
bling, 230, 302 

, Coaohpalnters', 14, 132, 

174, 175 

, Graining, 278, 280 

, — - Ground, 278, 280 

for Mechanical Draw- 
ings, 239 

, Mixing, 31, 124 

, Tinting, 24 

free from White-lead, 46 

Colt-break, Two-wheel, *42 
Columns, Moulded, •238 
Cgmbs, Graining, 326 
Combustion of Gas in Blow- 
pipe and Bunsen Burner, 
•78 

Compass Needle, Re-magnet- 
ising, 279 

Compasses, Blackboard, '335 

Compo Work. 335 

Composition. Pliable, for 
Comical Paces, 113 

Compound, Cork, 216 

Concrete Bed for Engine, '25 
Flags, 242 

Floor, 80 

• Foundations, Road, '287 
House, Plastering In- 
terior of, 218 
, Lime, 80. 207 

Path, 39 

Roof with Skylight, ^130 
Walls Cracking, 258 
Condenser, Lantern or 111- 

croscope, *88 
Cone for Ventilating Vlpe, 49 
Cones, Cycle, Hardening, 189 
Conifers, Products of, 179 
Contraction of Iron Roof. 279 
Tie-rod, etc., 78 
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Contractor's Cart, '2M 
Cooked Foods, Horb Oupboaird 

for, '209 
Cooling Pond, 195 
Copal. 130, 328 
^ Varnish, 130 

, Electro-platers', 52 

CoipJngs, Clay, '305 

, Scotch, *222 

Copper CSgarette Case, *133 
, Facing Printing Type 

with, 181 
^ — , Ifrostlng, 211 
- — Inlay In Oak, 140 
; Modelled, Filling for, 

177 

Panel, Cement Backing 

for, 64 

, Fixing, to Tiled 

Firegrate, *202 

, Phosphor, 21 

Plates, Etching, 207 

• , Printing on, 207 

, BemoTrthg, from Mer- 
cury, 219 

Sulphate, 121 

Tea-kettle and Stand, 

•340 

Urn, Cleaning, 75 

Wire, Hardening, 155 

Copper-Wt Joints, Plumh- 

ers", 330 

, Eeitlonlng, 245 

Copper-plalnng Wood, 270 
Coi'pers, Wasliing, Busty, 222 

, , Setting, •281 

Copying Faded .Phott)grapli, 

16 
Copying-ink Marks, Remov- 
ing, from Tea/thers, 173 
Cord, Bookbinders', 17 

, Electric Bell Flexible, 

320 
Core Stove, *116 
C-OTk Cement, 35 

Compound, 216 

, Specdilc Gravity of, 300 

Corking Bottle, 334 

Comer Plates, Fixing Brass, 

. 202 
Comers, Map, *97 
Cornice Pole, Bay Window, 

•107 
Cornices, Bookcase, '300 

, Oemeut, Fludshing, 212 

used as Pipe Casing, 

•3-30 



Cot, Child's, "Se, *171 

Mattress, 222 

Cotton Breaking In Sewing 
Machine, 63, 274 

Flock Stuffing, 188 

Seed Oil. Testing, by 

Bromide Absorption, 271 
Couch, Ottoman, *120 

Seat, Eepalrlng, 348 

Counter Case, Remedying 

Scratched Glass of, '178 

Top, Covering, with 

Zinc, 111 

Oounterlathlng, 331 

Cover, Book, Removing Oil 

Stains from, 77 
, CoTioh Sea.t, Repairing, 

348 

. Screen, 93 

— -, Umbrella, Blackening, 

98 

, Van Tilt, 45, '155 

Covering Malloart Hood, 206 

Perambnlator Hood, 206 

Cow House, 332 

Cowrie Wood, 20 
Crackers, Bonbon, 209 

, Firework, 215 

Cracks In Artificial Leg, 118 

Concrete Wall, 258 

Deck, 138 

■ Leather, 61 

— Plaster Work, 336 

, Varnish, 273 

Violin, J64 ' 

Craiglelth Sandstone, 296 
Cramps lor Boards, '37 
Circular Wood' 

work, •293 
Crane Chains, Annealing, 158 
Crayon Studies, Canvas 

Frames for, *327 
Cream, Boot, 31, 52, 62, 352 

, Furniture, 39 

Creepers on Wall to Prevent 

Damp, 200 
Oreosoting Wood, 237 
Cresyllc Acid,' 51 
Crimson Dye, 125 
Croquet Balls, Painting, 109 

— , Preserving, 161 

Crown, niuminated, *87 
Crucibles, Moulding, 83 
Cruppers, Saddle, *245 
CiTStoleum Photographs, 

Modified, 175 
Cuckoo Clock, Cleaning, 122 



Cue, Cementing Tip on, 191 
Cup, Sliver, Photographing, 

22 
Cupboard, Hot, for Cooked 

Foods, •209 

Secret Fastening, '310 

. , in Man telpiece,*175 

Spring Catoh, *310 

Cups, Cycle Hub, 182 

Curb Root, 'lOS 

Curing Bacon, Smoke House 

for, •164 

Moleskins, 14 

Curling Pond, 96 

Curtain, Asbestos Fireproof, 

265 

, Lace, Dyeing, 185 

■, Recess, *204 

— ■ Roller, Stage, ^197 

Curtadn-Uftlng Device for 
Portifere Rod, '222 

Curve, Calculating Radius of, 
•143 

—, Finding Centre of, *84 

Cushion, Spring, •77 

Cushions, Bine Leather, 
deandng, 347 

Cutt«r, Planking Model, 215 

Cutters,, Hardening, 70, 327 

, Sharpening, 160 

, Smoothing Plane, Set- 
ting, 278 

, Tempering, 17 

Cutting Book Edges, 61 

Boot Patterns, *62 

Glass, 303 . 

Hole in Bath, 113 

Pebbles, 99 

Rock Sections, ,54 

Stencil Plates, 155 

Stone Seotious, 54 

Timber, 'SOS 

Tobacco, 234 

Veneer Squares, 84 

- — Wheel Felloes, Circular 

Saw for, *211 
Cycle, Alumlniitm - bronze 
Paint for, 102 
•. Aluminium - painting, 
1'6, 48 

Carrier, Child's, '340 

Chain, Cleaning, 174 
■ — - Line, 217 

Bing, Removing, 

•88 

Rollers Sticking, 

174 



Cycle Cones, Hardening, - 189 

, Enamel-painting, Olive 

Green, 85 

, Enamelling, 15 

Frame, Gold Lining, '23 

• ,, Imitation Mother- 

ot-Pearl lor, 75 

- '■ Joints, Testing. 26 

, Preventing, from 

Rusting, 47 
, Rusty, 142 

Free-wheel Clutoti, •59 

Handle-bars, Bending, 

27 

Ho(toe Exerciser, 183 

Hub Cups, Fixing, 182 

Inner Tube, Shortening, 

•209 

Lamp Burning Dull, 162 

Pedal Bearings Work- 
ing Tight, Preventing, 
•214 

Petrol Motor Carburet- 
ters, 203 

, Fitting, 161 

, •' Freeing " 

•134 

— , Ignition In, 

133, *1W (see also Petrol 
Motor) 

, Wiring, ^116 

Saddle Springs, Tem- 
pering, 190 

j Trailer, •285 

Transfers, 32 

[ , Removlngi 166 

! . Tread of, 217 

j— — Tube Bending Jig, •57 

I Tubes, 249 ' 

[ , Brazing, 204 

; — , Testing, 26 

j Tyre Blowing ofE Rim, 

201 

■ Cracking, 69 

Wheel Spokes, Arrang- 
ing, 56 

Wheels used for Band 

Saw, 156 

Cyclostyle Ink, 352 
Cylinder Hot-water System, 

101 

, Lead, 351 

Cylinders, Iron, Welding, 158 

, Phonograph, 233 

. Watch, Selecting and 

Turning, 94 
Cypress Wood, 255 
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Dado Framing, Fixing, 19 
Dam, Eeservolr, Water Pres 

sure on, *225 
Damp Room, Boarding Walls 

of, 185 
, Wall Creepers to Pre 

vent, 200 
Walls, Paste used in 

Papering, 128 



Damp Walls, Preservative 
for, 121 

Dark Boom Ventilator, •347 

Darkening Oak Fretwork, 48 

Date Indicator, Watch Per- 
petual, •185 

Deal, 20, 255 

, Seasoning, 274 

, White, 20 



Deals, Distinguishing be- 
tween Various, 311 

Dcc-alcomania Transfers, 
Fixing, 100 

Decimals, Inches aiM Frac- 
tions Expressed In, 169 

Deck, FUling Cracks in, 138 

Decomposing Steam and 

' Water, 216 



Decorative Floral Letters, 
•286 

Decoration, Temporary Imi- 
tation Sculpture for, 338 

Decorations, Electro-plating, 
270 

, Flag Making for, 289 

Dentl-atry, Cements used in, 
147, 260 ■ , 
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Dents In Lead Pipes, Remov- 
ing, 23 
Deodorising Badger SUn 

Rugs, 127 
Derby Red or Chrome Red, 

130 
Derrick Chelny, Annealing, 

158 
]5estruotor. Refuse, 111 
Developer, Glycin, for Pho- 
tographic Neeal!iv6s, 206 
Dial, Clock, Painting, 44 

, , Repainting, 206 

Diamond Setting, 45, 62 
Die for Paper Embossing 

Press, 187 
Diesel Engine, 232 
Differential Gear, Motor Car, 

300 
Dimensions, Method of 

Squaring, 191 
Dinas Fire Bricks, 163 
Dinged Brickwork, 90 
Dining Table, Extending, *75 
DisinfectaJit, Forznalln, 135 
Disinfectants, Testing, 245 
Disinfeotlng Cesspit, 190 
Distemper, Burgundy Pitch, 
57 

. Ceiling, 240 

. Drab, for Walls, 80 

• — - Medium, Salicylic Acid, 
46 

• . Pine Resin, 57 

. Washable, 164 

, White Pitob, 57 

Distempering, 260 

Ceiling, 324 

Diver's Dress, 183 
Dividing Vernier, 221 
Dividing-engine, 221 
Dogcart Axles, Setting, '249 
Doll Seads, Ventriloquial, 

200 
, Ventriloquial Pneuma- 
tic, *13 



Dome, Measuring Lead on, 56 

-, Weight of Lead on, 56 
Dominoes, Blackening, 222 
Door, Bookcase, Framing, 

Bars in, •351 

, Bracing, "227 

, Chlflomier, Repairing, 

'178 

, Double-margin, *241 

, Electro-plating, 270 

Knocker, Cleaning, 142 

Electric Bell Push, 

131 
— — Openings in Brickwork, 

325 
-— . Painting, 61, '248 
- — Panels, Replacing 

Wooden, with Glass, 'llff 
, Sideboard, Inlay De- 
signs for, *38 
^— , Swing, Heel for, •237 

, , Hingelng, *237 

— , Two-panelled, *177 

. Vaxnlshing, 61 

Doorstep, Fixing Brass 

Tread to, 205 
Dormoy's Lead Enamelling 

Process, 249 
Dowel Screws, Removing 

Broken, 120 
Dcwlais Fire Bricks, 163 
Dragon Gum, 271 
Drain, Calculattag Velocity 

of Flow in, 180 

Choked by Grease, 129 

Exoavation, Timbering, 

in Bad Grojnd, *344 

Manhole, •228 

Pipes, Black Varnish 

for, 27 

, Glazing, 22 

, Jointing, *260 

, Laying, •260 

, Salt-glazing, 22 

, Testing, •302 

Drainage Level, Use of, 102 



Draining Basin of Fountain, 
220 

Draught Screen, Bamboo, 
•188 

, Covering, 79 

Draughtboard with Drawers, 
•179 

Draught-table with Secret 
Spring Drawer, •SO 

, Veneer Squares for, 84 

Drawer, Additional, for Ta- 
ble, ^306 

, Draughtboard, •179 

, False Bottom to, ^172 

. Fixing Green Baize to, 

39 

. Incubator, Egg Turner 

for, ^113 

. Secret Compartment 

lor, '172 

. Spring, In Chess 

Table, ^59 

Drawers. Staining and Pol- 
ishing Chest of, 57 

Drawing German Sliver 
Wire, •217 

Drawings. Architectural, Co- 
lours used on, 239 

, Canvas Frames for, ^327 

, Fixative for, 22 

, Geometrical, Lines and 

Lettering in, 276 

, Mechanical, Colours 

used on, 239 

Dress, Diver's, 183 

Dresser Hooks, Screwing in, 
198 

Dressings, Belt, 144, 295 

, Harness, 34 

; Moleskin, 14 

Dried Yeast, 202 

Driers, Paint, 239. 319 

, , Testing, 218 

Drill, China, *337 

, Fiddle, Converting Pin- 
vice to, '206 



Drill, Pianoforte Maker's, '70 
Drilling Pinion with Watch 

Turns, 39 
Diura: Head, Reflxing, 90 

, Removing Paint 

from, 187 

Drums, Oil, Cleaning, 37 

. Tumbling, for Rusty 

Metal, ^99 
Dry Rot, 83, '99, 141, 241 
Drying Acetylene Gas, 333 
• Beef Scraps, 172 

Oils, Manganese, 338 

, Testing, by Bro- 
mide Absorption, 271 

Photographic Negatives, 

Whlrler for, 323 

Sheds, Regulating 

Louvre Boards for, '154 

Dubbin, Boot, 94 
Dulcimer, •183 
Dumpy Level, Adjusting, 221 
Duplicating Apparatus, Ink 

for, .352 
Dusting Brush, Repairing 

Painter's, 219 
Dye. Aniline, used in Wood 

Staining, 216 

, 'Crimson, 125 

, Green, 125 

, Bed, 125 

Dyeing Bone, 103 

Cloth Black, 116 

, Iron Liquor lor, 232 

Lace Curtains, 186 

Leather Black, 39, 151 

Llgnum-vltfB Black Co- 
lour, 187 

Veneers, 110 

Wood Chestnut Colour, 

18 

Woollen Fabrics Sage 

Green, 184 

Worsted, 125 

Dynamite Blasting In Deep 

Water, 224 
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Earth {see alio Fuller's 
Eartli) 

. Brick, 257 

, Infusorial, 206 

Earthenware, Cementing, 191 

Gullies, 332 

Pipes, •335 

. Salt-glazing, .22 

Syphons, 332 

Traps, 332 

Eau de Cologne Perfume, 184 
Edging Watch Glass In 

Turns, 108 
Egg Box for Sending by Rail, 

•122 

Turner for Inouba/tor 

Drawer, 'US, •352 

Eggs, Preserving, 82 
Egyptian Green Marble 
Ground, 279 



Elastic Moulds for Plaster 
Casts, 315 

Paint, 109 

Varnishes, 341 

Elasticity, Modulus of, 84 
Elder Pith, Speolflo Gravity 

of, 300 
Electric Battery for Medical 
Treatment, 349 

Bell Cords, Flexilble 320 

Push, Door Knock- 
er, 131 

-: Wires, 308 

-■— CeU, Sliver Chloride, 
349 

Furnace, Metal Pulver- 
isation In, 234 

Ignition of Petrol Mo- 
tors, 'llO, 133, *160, 301 

Lamp Pendant, ^299 



Electric Night-light, ^276 

Resistance at Low Tem- 
peratures, 315 

Wires, Running, '350 

Electrically Extracting Su- 
gar, 250 

: Taimlng Hides, 344 

Electrification of Glass, 243 
Electro -gilding Military 

Braid, 55 
Electro-platers' Stopplng-off 

Varnishes, 52 
Elpotro-platlng Carvings and 

Relief Decorations, 270 

Wooden Doors, 270 

Electro'- tinning Solution, 

Blue Deposit In, 113 
Eleml Gum, 271 
Elevator, Grain, 96 
Embossing Press, Die for, 187 



Emerald Green Enamex 

Paint, 88 
Emery, 215 

, StohiJig Glass with, 303 

, Grinding Lenses with, 

290 
Wheel Grinder on Sew- 
ing Machine Stand, *87 
Enamel, Bath, 190 
Brashes, Keeping Clean, 

101 

, Green, 164 

. Lead, Applying, to Iron, 

249 

Paint, 74 

■ , Green, 85, 88 

Painting Cycle Olive 

Green, 85 
. White, Turning Yellow, 

206 
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Enamelled Eetitle I.eaklng, 
63 

Writing Surface on 

Cardboard, 55 

Enamelling Bedstead, 90 

Cans, 16 

Cycles, 15, 48 

Madeira Chairs WMte, 

1S3 

Piano Frames, 203 

Slate, 37 

Tin Goods, 16 

Trunks, 16 

Engine, Black P&lnt for, 



Concrete Bed for, 

■ Cylinder Jacket, 

pairing, 88 

, Diesel, 232 

, Dividing, ?21 

, " Knock •■ In, 264 

, Balnjtlng, 18 

. Eed Paint for, 212 



25 
Ee- 



Engine, Removing Grease 
from, 18 

, ' Paint from, 18 

Engineers' Drawings, Co- 
lours used on, 239 

Eugllsh Clocks, Timing 
Stand for, *212 

Lever Wateli Chains, 

134, 142 

, Pinlslilng, 60 

Oak, 286 

Engravings, Eemoving 

Stains from, 166 

Enlargement, Softening 

Hard, 66 

, Vignetting, 39, 'ISl 

Enlarging Negative by Ex- 
pansion, 93 

' wllfliout using Con- 
denser, '64 

Photograplis, Exposure 

in, 57 



Entomologist's Folding Net, 

•331 
Envelopes, Gumming, 47 
Ei>auleittes, Gold Lace, 318 
Epsom Salts, 'Analysing, 168 
Escapement, Lever Watoli, 

•351 
Essence, Cinnamon, 45 

, Coffee, 64 

, Filtering, 178 

, Lemon, 45 

, Orange, 45 

Etojiing Glass, 201 

with Emery, 303 

Excavation, Timbering, in 

Bad Ground, '344 
" Excelsior " Wood, 25 
Exerciser, Bicycle, 183 
Ex'haust Steam for Heating 

Water, *52 

System of Ventilation, 

277 



Expansion of Iron Eoof, 279 

He-rod, etc., 78 

Explosive .Slap Bangs, 133 
Exposure In Enlarging Pho- 
tographs,' 57 
Exposures, Proportionate, / 
for Photographic Prints, 
132 
Sxtendlng Table, 'HI 
Extinguisher, Chemical Fire, 

131 I 

Extract, Herb, Press for 

Making, 66 
Extracting Fat from Bones, 
109 

Meat, 55 

Gelatine, 109, 149 

Sugar Electrically, 250- 

Tin from Tin Plate, 107 

Eyepiece, Paneratio, 155 
:. Terrestrial, for Astro- 
nomical Telescope, 155 



F 



Pace, Taking Plaster Oast of, 
334 

Faces, Comloal, Pliable Com- 
position for Making, 113 

Falrthome'a Dental Cement, 
260 

False Bottom to Drawer, *172 

Collar for Horsie, •225 

Fan, Clockwork Motor for, 

130 
Farm Harness, Oil for, 255 
Fasolas, Shop-front, •345 
Fastening, Field Gate, •212 

, Secret Cupboard, *310 

Fat, Clarifying, 'ISl 

, Extracting, from Eones, 

109 
, , Meat, 55 

for Lubricating, 18 

, Eendering, 82 

Fats and Oils, 266 
Feathers, Glossing, 65 
, Purifying, 77 

. Eemoving Copying-ink 

from, 173 
Feet (eee Foot) 
Felt, Cement for, 35 

Hat, Cleaning, 218 

, Glossing, 54 

— Bevlver, 84 

, Waterproofing, 246 

, Piano Hammer, Har- 
dening, 160 

, Ee - covering Piano 

Hammers with' ^208 

Femce for Mitre Shooting 
Board, •167 

Fences, Wooden, 178 

Fender, Nursery, Helgliten- 
ing, •156 

Fern Leaves, Bleaching, 196 

Ferrous Sulphate, 136 

Fertiliser, Pine Dust, 25 



Fibrous Plaster Casts, 330 
Fiddle Drill, ConverUng Pln- 

vloe to, *206 
Field Gate, ^134 

Latch, ^212 I 

Glass, Determining Mag- 
nifying Power of, 312 

Method of Brlckmaklng, 

331 

Figure Heads, Ventrlloquial, 
.200 

Figures, Bronze, Soldering, 
18 

Filament, Glow Lamp Flash- 
ing, 250 

Piles, Wirework Memoranda, 
•273 

Filing up Clock Pinions, 99 

Pilled Gold, 144 

Fillers (see also Stopping) 

; Coach-body, 49 

. Cofttn Wood, 20 

, Enamelled Leather, 61 

, Light Wood, 261 

, Liquid Grain, 135 

, Modelled Copper, 177 

, Paste, 174 

Filling (see also Fillers, 
above) 

Artificial Leg Cracks, 

118 

Deck Cracks, 138 

FUllster, Side, Converting 

Eebate Plane to, •78 
Film, Cinematograph, Co- 
louring, 25 
— -, Expanding, 93 

, Giving Eellef to, 163 

■ EoU Holder for .Pocket 

Camera, ^90 
, Stripping, from Nega- 
tive, 97 
Filter for Clarifying Fat, •ISl 



Filtering Essences, 178 

Oils, 178 

Perfumes, 173 

Syrups, •185 

Fine Stuff, Plasterers', 289 
Flnlals, Wood. *266 
Finings, Beer, 193 
Finishing (see also FrencJi 

Polishing, Staining, and 

Varnishing) 

American Organs, 145 

Pianos, 131 

Boot Waists, 131 

Cement Cornices, 212 

Furniture, 115 

Watches, 50 

Woodwork, 115 

EHr Wood, Silver, 255 
Fire Balloon, 340 

Brick Composition, 163 

- ■ , Dlnas, 163 

. Dowlais, 163 

- , Lee Moor, 163 

, Stourbridge, 163 

, Windsor, 163 

- Extinguisher, Chemical, 
131 ' 

-. Gas, Smell from, 214 

- Grate Ash Pan, ^243 

- Panels, Fixing, 

•202 

Irons and Stand, *123 

- Screens, Metal, ^251 

- for Theatrical Perform- 
ance, 73 

- Eisks with Acetylene,- 
etc.,, 206 

Fireclay, 163 

Bath, Cutting Hole In, 

113 

- , Fixing, to Marble 

Base, 43 

- Crucibles, Moulding, 83 



Fireman's Helmet, Eenovat 

Ing, 100 
Fireproof Curtains, Asbestos, 

265 

Paint, 222 

Flreproofing Chinese Lan- 

terns, 143 
Firewood-splitting Machine, 

•18 
PlTeworks: Coloured Stars, 

190 

: Crackers, 215 

■: Eockets, 190 

Firing Bombs, Mortar for, 

•46 
— - Glass for Leaded Lights, 

•141 

■ Gums, Tubes for, '89 

Fish Basin, Draining, 220 

Oils, Testing, by Brom- 
ide Absorption, 271 

Fishing Box, 'ISS, ^213 

Eod, 89 

, Salmon, 129 

Fitches, Graining, 326 
Fitment, Bamboo, for Bay. 

Window, '308 

, Room Recess, •309 

Fitzwilllann Girth for Sad- 
dle, •224 
Five-ceitttred Arch, Setting 

out, ^29 
Fixative foa: Drawings, 22 

Smoke Pictures, 

231 

, Spraying, 22 

Flag Lettering, 289 

Maying, 289 

Painting, 289 

Flags (see Flagstones) ■ 
Flagstaff, 115, •133 

-, Fixing Flag to, 
•332 
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flagstone Footpath, •235 

Flagstones, 241 

, Concrete, 242 

Flake White, 104 

Flannels, Marking Ink for, 
348 

Flash Lamp, Photographic, 
•324 

Flashing Glow Ijuup Fila- 
ment, 2S0 

Flatted Oil, Painting Ceiling 
In, 79 

Flattening Sheeit Mfebals, 296 

Flatting Varnish, 164, 273 

Flexible Electric Bell Cords, 
320 

Flocks, 126 

I'looT Boards, Eemo-rtng, in 
Gasfittlng, ♦257 

• , Eunning Feet in 

Sqnare Yard of, 150 

, Cleaning Oily, 59 

, Dry Hot in, '99 

, Lime Concrete, 80 

, Oak, 43 

, Rough, Laying Lino- 
leum on, 68 
, Soundproofing, 121 

Stain, Carbolic, 79 

Tiles, *ZM 

Varmsb, Carbolic, 79 

, Wood-block, '215 

, — , Foundation for, 312 

Floorcloth, Kanufacture of, 

118 
Flooring, Reducing, to 100 ft. 

Square, 208 
Floral Letters, *286 
Florentine Marble Grounds, 

279 
Flour Bin, '272 

Emery (see Emery) 

, Mica, 228 

Paste, 257 

Flow of Stream, Gauging, 

♦290 
Flower Pot Ladder, •lOO 



Flower Stand, Window, *121 
Flowers, Artificial Ice, 275 
, Lawn and Muslin Artl- 

flclal, '173 

, Preserving Cut, 247 

Flue, Hot-air, Incubator, ^123 
Folding Net, Entomologist's, 

•331 

Shafts, Baby Carriage 

and Malloart, '125, •180 

Followers for Bending Lead 

Pipes, 23 
Food, Hot Cupboard for, •209 
Foot, Indiarabber Artificial, 

352 

, Moulding, 193, 334 

, Plaster Cast of, 14, 334 

Footpath, Asphalt, 39 

, Boulder Paving, 295 

, Concrete, 39 

, Flagstone, ♦235 

, Gravel, 39, •342 

, Taa:, 248 

Footprints, Plaster Oasts of, 

48 
Footstool, ^324 
Forced Fits In Machinery, 

283 
Forcing Frames, Heating, 114 
Forest of Dean Stone, 259 
Forging Backhand Hooks for 

Shafts, 'IS 

Masons' Tools, '107 

Form, Pottable, •157 
Formalin, 135 
Foundations, Concrete, for 

Roadways, •287 
, Stability of, 15 

for Wood Pavement, 293 

Wood-block Floor, 

312 
Fountain Basin, Dralning,220 

, Bay Window, 178 

, Illuminating, 216 

Fowls (see also Chickens) 
, Drying Beef Scraps for. 

172 



Fowls, Trap Nest for, 'IBl 
Frame, Brass, Removing 

Paint from, 179 
, Canvas, for Art Studios, 

•327 

, Garden, Glazing, 228 

Frames, Greenhouse Forc- 
ing, 114 

, Glass Blind, '269 

. Iron Piano, Gilding and 

Japanning, 203 
, Oak, Brown Stains for, 

86 
, Picture, Brown Oak 

Stain for, 137 

, , Burnishing, 12 

, , Casts of, 58 

, , Cramping up, ^32 

, , Gilding. 12 

, , Moulded Orna- 
ments for, 56 

, Skeleton Sign, '50 

, Spectacle, Blueing, 123 

, Water - colour Canvas, 

•327 
, Window, to Hesemble 

Stone, 56 
PVamlng Bar In Sash, ^351 

, Dado, Fixing, 19 

Framework, Iron House, '256 
Free-wheel Clutch, Bicycle, 

•59 
Freezing, Preventing Water 

from, 41 
French Art Metal Work. 

Matt Gilding, 174 
Polish, Removing, from 

Marble, 116 

Polishing, 272 

• , Bodying-up in. 135 

Inlaid Table Top, 

102 
, Liquid Grain Filler 

for. 135 

, Rougti, 260 

• . Spiriting out in, 

259 



Fronoh Spindle Machine, 213 
Fretting Banjo, '203 
Fretwork, 53 
. Oak, Darkening, 48 

Piano Front, Fixing 

Candle Sconces to, •?06 

. Silver, Finishing, 58 

Wall Matchbox, ♦lO 

Frosting Aluminium, 211 

Bronze, 211 

Copper, 211 

Medals, 211 

• Silver, 211 

Fruit Juices, Preserving. 322 
Fuller's Earth, Analysing. 
156 

, Refining Oils with, 

270 

Fumes from Gas Rings, 116 
FumigaMom. Destroying Ver- 
min by, 155 
Fungus, Dry Rot. 99, 241 
Furnace, Animal and Bone 
Black, •68 

■, Blast, ^343 

, Brass, ^116 

. Eleoiario, Metal Pulver- 
isation in, 234 

. Peitroleum, 73 

, Platinum, 'm 

, Wheel Tyre. •246 

Furniture. Chippendale, 78 

Cleaning, 136 

Cream, 39 

, Destroying Jloth in. 122 

. Finishing. 115 

Polishing, 115 

. Repairing Old, 247 

Staining. 115, 253 

, Aniline Dyes for, 

216 
-: — , Stuffing, 188 
— — . Upholstered, Cleaning, 

136 

Woods, 20 

Fusee M'atches. 106 

Fusee Ratchet, Turning. 103 



G 



Gabion Copal, 328 
Galvanised Iron Boilers 

Rusting, 222 
Building, Painting, 

106 
, Painting, 324 

, Tar Varnish for, 19 

Vessels, Repairing 

Holes in, 129 

Pipes, Use of, 55 

Galvanising, 235 

Wire, 102 

Garden Chairs made from 
Tea-chests, ^148 

Fountain, Draining 

Basin of, 220 



Garden Frames, Glazing, 228 
, Heating, 114 

Path, Asphalt, 39 

, Boulder Paving, 

295 

. Concrete. 39 

: . Gravel, 39, ^342 

■ , Tar, 248 

Settee, Bamboo, ^67 

Garnet Lac, 259 

Gas, Acetylene (see Acety- 
lene) 

Balloon, Toy, 340 

Burner of Blowpipe, Al- 
tering. *78 

, Incandescent, 305 



Gas Coal, Detecting Impuri- 
ties m, 230 

. Combustion of. in Blow- 
pipe, '78 

Engine, Diesel, 232 

Jacket, Repairing, 

88 

Fire, Smell from. 214 

Fitting, Removing 

Floorboards In, ^257 

Fittings, Renovating, 

182 

. Incandescent, ooni- 

pared with Acetylene, 48 

Lamp, Inoandesoeut, 



Gas Leakage, Gauge for, •46 

Meter, Coln-in-the-slot, 

65 

, Frozen, 226 

, Wet and Dry Com- 
pared, ^339 

Odour, Ridding Water 

Pipes of, 25 

Pendants, Fixing, '250 

Pipe Casings, Fixing, 

•330 

Pipes, Water in, 225 

Pressure Gauge, '46 

Rings. Conveying Fumes 

from, 116 
Gases, Atmospherlo, 233 
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Gas-making, Value of Coal 

lor, 111 
Gas-oil Burner Lamp, '119 
Gas-tight Eubber Tubes, 522 
Gate, Bracing, •227 

. Field, *134 

. , Latch lor, *212 

. , Oak, Eestorlng Colour 

ol Varnished, 109 

Posts, Fixing, *153 

Cfitherer, Sewing Machine, 

•316 
Gauge, Clroular Saw, *22, 129 

. , Qas Pressure, *46 

Gauged Stuff, Plasterers', 

289, 331 
Gauging Flow 61 Stream, •290 
Gelatine Capsules, 70 
. — FiXtracted Irom Bones, 
■ 109 

Ham Skins, 

149 

Relief, Producing, from 

Photographic Negative, 
163 

, Solvent for, 35 

. , Tougli and Elastic, 76 

Gelatining Showoards, 178, 
213 

Gelartino - chloride Prints, 
Colouring, 26 

Gems, Setting, 45, 62 

Generator, Acetylene, *128, 
•130 

^— . , Metals for, 191 

, , for Optical Lan- 
tern, 95 

Geneva Watch Balance Pivot, 
Straightening, 199 

, Cleaning, 52 

Hairspring, Alter- 
ing, 134 

. — Mainspring, 

moving, 1S6 
Geometrical Drawing, 

and Lettering in, 276 
German Clock Mainspring, 

Taking out, 143 

Silver, Annealing, 15 

. Wire, Annealing, 217 

, Drawing, ^217 

Yeasit, 202 

Gig Collar, Lining, 343 
Gilder's Tip, Using, 62 
Gilding Calf-skin, 289 
■ Cardboard Mounts, 

54 

Glass, 169 

. , Applying Pearl in, 

296 

Metal Work Matt Sur- 
face, 174 

. Military Braid, 55 

. Piano Frames, 203 

Piotur€ Mouldings, 

Sheepskin, 289 

Gilt Face of Clock, Sizing, 85 
--— Wire for Gold Lace Mak- 
ing, 318 

Gin, Preparing Casks to 

hold, 352 
Gins, Horse, •184 
Girths, Saddle, '224 

, , Repairing, 237 

Glass, Achromatic Object, 

219 

, Bevelling, 114, 343 

. Blind Frames, ^269 



Re- 



Lines 



29, 



12 



Glass Carboy, Removing 

Neck ot, 84 

■ , Casting, 345 

- — Cement, 216, 306 

; Decorating, 305 ' 

Door Panels, •118 

. Electrification ol, 243 

. EtchlQ^ on, 201, 303 

• , Fixing Pearl to, 296 

, Gilding on, 36, 169 

• — ■ Harmonica, •■183 

, Marking, 64 

, Moulding, 545 

, Nickel-plating, 98 

. Opaline, 26 

, Optical, 345 

, Plate, Grinding and 

Pollslilng Bevel Edges 

on, 114 
—, — , Polishing Mediums for, 

259 
, Riveting Broken, *216, 

•337 
. Scratched Counter Case, 

•178 

.Shaving, ^220 

. Slgnwriting on, 169 

, Silicate, 345 

. Silvering Painted, 221 

, Staining, 140 

. Toilet, '220 

, Wait3h, Grinding, 108 

, Writing on, 36 

Glass-blowing, Effects of, on 

Health, 286 
Glasses, Field, Determining 

Magnifying Power of, i312 

, Opera, Blackening, 348 

Glasshouse (s«e Greenhouse) 
Glaze for Light Oak Graln- 
^ Ing, 73 

, Yellow Leather, 24 

Glazed Blinds, '269 
— ■ Roof. Leaky, •leo 
Glazing Bricks, 22 

Carbon Prints, 72 

in Coach-painting, 53 

Drain Pipes, 22 

Garden Frames, 228 

Photographic Prints, 

Wax Solution for, 27 

Pipes, •335 

Boof, Grover's System 

of, •leo 

, Bendle's System 

of, •leo 

Gloss, Removing, from Silk 

and Satin, 72 
Glossing Feaijiiers, 65 

Stiff Felt Hats, 54 

Glossy Patches on Wall Pa- 
per, 141 

Red Paint, 199 

Glove Skins, Removing Blood 

Stains from, 168 

Glow Lamp Filament, Flash- 
ing, 250 

Glue Pots, ^267 

, Preparing, lor Use, 262 

Size, 342 

Tanks, •267 

, Using, 257 

Glycerine, Hardening, 35 
Glycin Developer lor Nega- 
tives, 206 

Goat Chaise, *13e 
Goblet, Cutting Ornament on 
Glass, 303 



Gold Bangles, 40 

Bracelets, 40 

, Filled,- 144 

Lace, 318 

Leal, Recovering Gold 

from, 151 

Letters^ Carved Appear- 
ance of, 210 

- — Lining Cycle Frames, 

♦24 
. Melting, 65 

Mining, 230 

Paint, Applying, 17 

, Removing, 29 ' 

, Removing Solder from, 

348 

, Rolled, 144 

Wire for Gold Laoe, 318 

, Hardening, 94 

Gold-size, 23 

— , Mixing Paint with, 269 

Golf Club, Putting Handle 

on, 289 

Shaft, Joining' 

Head to, 337 

Clubs, Spirit Varnish 

for, 116 

Gong Stand, Carved Oak, •lOS 

Gongs, Tubular, 167 

Gouge Handles, '247 

Grafting Wax, 345 

Grafton Pilling for Wood- 
work, 49 

Grain Elevator, 96 

Grain Fillers {see Fillers) 

Graining, Bird's-eye Maple, 
278, 280 

Colours, 280 

, Combs lor, 326 

, Fitches for, 326 

Grounds, 278 

. Light Oak, Glaze for, 73 

— -, Mahogany, 278. 280 

, Mottlers for, 326 

, Oak, 278, 280 

. Rosewood, 278, 280 

. Satinwood, 278, 280 

, Tools for, 326 

, Walnut, 278, 280 

Grandfather -Clock Dial, 

Painting, 44 

, Timing Sitand for, 

•212 

Granite, 267, 298, 528 

. Grounds for Imitating, 

279 

, Holsttng, ^274 

, Syenltlo, 296 

Graphite, 255, 256, 268 
Grass KiUer, 116 
Grate Ash Pan, *243 

Panels, Fixing, •202 

, Register, 87 

Gravel Paths, 39, •342 
Gravity, Centre of. Defined, 

25 
Grease, Drains Choked by, 

129 

■ for Hemp Ropes, 236 

, Lubricating, 18 

, Removing, fix>m Engine. 

18 
, , Wallpaper. 523 

Stains. Removing, from 

Ivory, 268 

, Wheel, 191 

Greasy Appearance of Piano 
Front, 169 



Green Baize, Fixing, 39 

, Brunswick, Testing, 214 

•, Coach-painter's, 14, 174 

Dye, 125 

• Enamel PainA, 85, 88 

Enamels, 154 

Laequer, 153 

■ — Marbles, Grounds lor, 

279 

Paints, Coach, 14, 174. 

1T5 

Pigments, 40 

Royal, 154, 175 
Vaseline, 138 
Zinc, 154 

Greengrocer's Stand, Porta- 
ble, *58 

Greenhouse, Fastening An- 
gle Posts of, •isg 

, Heating, 114 , 

, Pineapple, •SI 

, Portable, '41 

Grey Granite Ground, 270 

Grey-mottled Soap, 118 

Grinder, Emery Wheel, on 
Sewing Machine St/and, 
•87 

Grinding Bevel Edges on 
Plate Glass, 114 

■ Circular Saw Teeth, 

•112 

■ Lenses with Emery, 290 

Paint, •523 

Pigments, Oil for, 288 

Watch Glass in Turns, 

108 

Grindstone, Treadle, *226 ' 

Grip, Putting, on Golf Club, 
298 

Gripping Stone Blocks for 
Hoisting, '274 

Grooving Sides of Step Lad- 
ders, *104 

Ground, Triangular, Eaually 
Dividing, •Wl, •lOS 

Grounds, Graining, 278 

, MarbUng, 279 

Grover's Roof Glazing Sys- 
tem, '160 

Groynes, 51 

Guards, Machine Tool, 256 

GuUetlng Circular Saw, 248 

Saws, Machine for, '264 

GuHles, Earthenware, 332 
Gum Arabic, Increasing Ad- 
hesive Power ot, 235 

, Powdering, 145 

Copal, 130 

Gumming Envelopes, 47 

Gums, 271 

Gun, Air, Case for, '203 

Barrel, Blueing, 185 

, Browning, 553 

, Maxim, Feeding, 24 

•. Nordenfelt, Feeding, 24 

. Tubes for Firing, *89 

. Wire-winding, 37 

Gunmetal, 59 

, Hard, 21 

Gunstocks, Chequering, ^552 
Guttapercha, Moulding, 243 

Moulds for Arohltec- 

tural Ornaments, 243 

, Treating Raw, 150 

■ Guy Rope Anchors, •lOS 
Gymnastic Horizontal Bar 

for Passage, '71 
Gyipsum, 279 
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Hair in Plastering, 82, 228, 
326 

Mortar,' 278 

• , Eeindeer, Srieciflc Gra- 
vity of, 300 

Seating, Cleaning, 136 

Hairspring, Altering, 134 
, Cleaning, S3 

, Fixing, to Collet, 173 

Half-tone Process of Eepro- 

duction, 68 
Ham Skins, Making Gelatine 

from, 149 
Hammer, Cast Steel, Harden 

Ing, 28, 41, '57 
— — Handles, Protecting, 128 
. Piano, Haardening Felt 

for, 160 

. , He-covering, •201 

, , Repairing, 123 

Hand, Artlflcial, 64 

, Mould of, 334 

. Plaster Cast of, 334 

Saw (8e« Saw) 

Handle, Awl, Fixing on, '210 
. China Jug, Eepairing, 

•195 

. Chisel, ^247 

-^. Golf Cliih, £98 
- — , Gouge, *247 

. Hammer, Protecting, 128 

, Stick and Ilmtrella, Ee- 

moving Dowel Screw 
from, 120 
, Walking Stick, Bend- 
ing. 119 
Handle-bars, Bending, 27 
Handrail, Meaisuring, 139 
Hanging Bookcase, ^317 

Bookshelves, '205 

Cabinet, ^320 

Lamp, ^299 

Tobacco, 234 

Hard Water, Softening, 302 

Woods, Saw for Cutting, 

•55, ^210 

Hardening, Case, 286 

Copper Wire, 155 

Cuttsra, 327 

Cycle Cones, 189 

Felt of Piano Hammers, 

160 

Hammer Face, 28, 41, *57 

Lawn Mower Plates, 70 

Phosphor-bronze Wire, 

155 

Plaster-ol-Paris, 142 

Siteel, Baths for, 333 



Hardening Steel Hammer, 
28, 41. "57 

Tallow, 45 

Wire, 94, 155 

Harmonic Pencils, '51 
Harmonica, Glass, *1S3 
Harness Blacking, 342 

Bridgeband, Eepairing, 

210 

ComposlUons. 342 

Dressing. 34 

Head Collar Squares, 

Adding Chapes to, 280 

Oil, 226, 255 

, Preserving, 226 

, Eepairing, 344 

, Waterproof Pastes for, 

343 
Harp, ^ollan, •ll, 120 
Hats, Felt, Cleaning, 218 

. , Glossing, 54 

, . Eeviver for, 84 

. , Waterproofing, 246 

, Panama, Bleaching, 27 

, , Blocking, 27 

Hazel Stick Handles, Bend- 
ing, 119 
Head Collar Squares, Add- 
ing Chapes to, 280 

Screen, ^182 

, Venitriloqulst's Pneu- 

martic, *13 

Heads of Ventriloquial Dolls, 
200 

Health Affected by Glass- 
blowing, 286 

Heating Apparatus, Bath Ca- 
binet, *158 

— - , Smell in, 314 

, Fxhaust Steam, '52 

■ Furnaces, Petroleum 

for, 73 

Greenhouse, 114 

, Hot-air, 75 

, Hot-water (see Hot- 
water) 

Incubator with Hot 

Water, "200 

• Pipes, Sizes of, 208 

- Eoom by Hot Water, 46 
-, Steam, 75 

- Value of Eange Boilers, 
75 

- Water by Steam, '52, 148 

- Wheel Tyres, Furnace 
for, ^246 

Heat-resisting Brown Paint, 
153 



Heel Hinge, Swing Door, ^237 
Heels, Boot, Eepairing, 36 
Helium, 283 
Helmet, Polishing, 100 

, Eenovatlng, 100 

Hemp, Preparing, for Rope 
m'aking, 251 

Ropes, Grease for, 286 

, Splicing, ^29 

Hemps for Eope-maklng, 251 
Herb Extracts, Press for. 6f 
Hides, Electrically Tanning, 

344 
Hinges, Swing Door, '237 
Hip Tiles, Bevels for, '20 
Hipped King-post Eoof, *201 
Hitch Pins, Piano, Insert- 
ing, •76 
Hoarding for Bill-posting, 

•100 
Hoisiting Stone Blocks, '274 
Hollow Boot Last, '89 

— Ware, Black Japan for, 
96 

Home Exerciser, Bicycle, 183 

Honduras Mahogany for Fur- 
niture, 20 

Hpnes, Emery, 215 

Honey Soap, 110 

Hood, Horse's, '229 

, Mailcart, Altering Co- 
lour of, 205 

, Perambulator, Re-cover- 
ing, 206 

Hooks, Backhand, Forging, 
•15 

. Dresser, Screwing in, 

198 

, Steel Wire S, *82 

Horizontal Bar, Gymnastic, 
•71 

Horn, Rendering Transpar- 
ent, 91 

Horns, Cleaning, 266 

Horse Boots, ^341 

Bridles, *219, ♦223 

aothing, '229 

Collar, Enlarging, 341 

, False, *225 

— - , Reducing Size of, 

271 

Gin, •184 

Hood, •229 

Enee-oaps, '232 

Padcloth, ^229 

Stable Fittings, "292 

Horsehair, Bleaching, 80 

-, Cleaning, 124 



Hot Axle Arms, 176 

Cupboard lor Cooked 

Food. ^209 

Hot-air Flue, Incubator, *123 
, Heating Building by, 75 

Incubator, 'lOO 

, Seasoning Deal by, 274 

Hot-water Apparatus, Disco 

loured Water In, 88 
, Hottest Point in.- 

49 
Model, 147 

for Washbasin 

Ranges. *Z07 

- — • Circulator lor Incuba- 
tor, *123 

, Heating Building by, 75 

, Incubator with, 

•200 

Pipes, Fixing, •26 

Leaking, 185 

, Method of Run- 
ning, 46 

, Sizes of, 208 

System, '35 

Systems. Compared, 101 

House, Bacon-smoking, *164 
, Cementing, 335 

, Concrete, Plastering In- 
side of, 218 
. Cow, 332 

Drains, Velocity of 

Flow in, 180 

, Dry Rot in, 83, '99, 141, 

241 
. Iron Framework for, 

♦256 
• Painting, 247 

, Colour Combina- 
tion in, 313 

, Tinting Colours 

for, 124 

, Portable, *350 

for Smoking Bacon. '164 

Hub Cups, Fixing, 182 
Hues, Colour, 315 
Hydrated Carbonate of Soda, 

13 
Hydraulic Lift, '187 
Lime Mortar, 278 

- Pump, '291 

- Ram, Water-hammer in, 
141 

Hydrochloric Acid, 122 
Hydrogen, Iron Influenced 
by, 255 

- Peroxide. 113 
. Sulphuretted, 82 



Ice Flowers, Artlflcial, 275 

Making, 158 

Ignition of Petrol Motors, 

•116, 133, •160, W&. 301 
Illuminated Crown, ^87 
Illuminating Fountain, 216 



niumination Lamps, Colour- 
ing, 92, 149 
Imitation Mother-of-Pearl, 75 

Rook and Tree Trunk 

for Photographic Studio, 
347 



Imitation Sculpture, 338 

Wood Carvings, 260 

Incandescent Gas B,urner, 

305 

Compared with 

Acetylene Gaa, 48 



Incandescent Gas Lamp, 
•299 

Mantles, 165 

Incense, 78 

Inches Expressed in Deci- 
mals, 169 
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Incubator Egg Turner, *113, 
♦352 

, Heating, with Hot wa- 
ter, *200 

, Hot-adr Flue In, "123 

. 100-egg Hot-air, '106 

■ Regulator, 104 

■ Thermostat, '62 

. Water Circulation in, 

•123 

Indian Ink, Firing, 225 

Battle, '74 

Inaiarutber, Artificial, 344 
Feet, 352 

Boots, Firing Soles to, 

28 

, Cementing, 61, 64 

, Curing, 352 , 

, Mixed Sheet, 352 

, Moulding, 84 

Shoes, Ke pairing, 28 

Stamps, 43 

— - Tubes, Moulding, 84 
, Bendering, Gas- 
tight, 322 

— — , Uniting, to Vulcan- 
ite Tubes, 123 

Tyres (see Tyres) 

Iridiarubber-oovered Wring- 
er Boiler replaced by 
Wooden Boiler, '352 

Indicator, Perpetual Date, 
•185 

Indigo, Artificial, 263 

Infants' Sewround Shoes, *23 

Infusorial Earth, 206 

Ink, Cleaning, from Fea- 
thers, 173 



Ink, Cyclostyle or Neostyle, 
352 

for MarKlng Flannels, 

348 

Tinware, 288 

, Indian, Fixing, 225 

, Stephens' Blue - black, 

•352 

Inking Typewriter Bibbons, 
. 166 

Inlaid Table Top, Freno-h- 
pollshing, 102 

Inlay Designs for Sideboard 
Doors, '38 

Inlaying Copper and Pewter 
in Oak, 140 

, Niello, 157 

Inlays, Fixing Brass, 202 

Insulaitor, Electrical, Black- 
lead »s, 283 

Irish Green Marble Ground, 
279 

Iron, Angle, Bending, '84 

, Auti-oorrosive Paint 

for, 144 

, Applying Lead Enamel 

to, 249 

• Bath, 144 

, Black Paint for, 69 

. Varnish for, 27 , 

■ Boilers, Busty Galvan- 
ised, 222 

• Boxes, Square, •79 

- — , Bronzing, 178 

■ Building, Painting Gal- 
vanised, 106 

, Cementing Tiles to, 

114 , 



Iron Chain to Lift Three 

Tons, 247 
, Chocolate - coloured 

Paint for, 218 

Cylinders, Welding, 158 

, Distinguishing Cast, 

from Wroiight, 325 
— ■, Dull Black for, 87 

- Flower-stand, '121 
— Furnace, '343 

— , Galvanised, Painting, 

106, 324 

, — , Busting of, 222 

. - — ', Tar Varnish for, 

19 
, Galvanising, 235 

Girder, Effect of Tem- 
perature on, 78 

— -. Glossy Paint for, 163 
• Hooks, Forging, *15 

House, Framework for, 

•256 

Influenced by Hydro- 
gen, 255 

■ Liquor for Dyeing, 232 

Mica, 313 

■ Moulds for Sealing Wax, 

25 

Oxide Paint for Iron- 
work, 127 

, Oxidising, 202 

, Painting, 105, .277. 282, 

324 

, Paint's Covering Pro- 
perty on, 351 

, Paints for, 69, 163 

Piano Frames, Gilding 

and Japanning, 203 



Iron Pipes, Angus Smith's 

Coating for, 11? 
, Jointing, 83 

, Eemovlug Lime 

Deposit from, 33 

- , Eeplacing Broken, 

in Water Main, 182 

— Plate, Joining, '86 
— -. Prep^arlng, for Paint- 
ing, 277, 324 

- Printing, Photographic 
Formula for, 81 

Eing, Determining 

Length of, '214 

Eoof, Tie-rods, etc.. Ex- 
pansion and Contraction 
of, 78, 279 

Signs, '261 

Solution, 29 

Standard Oil Lamp, '315 

■ Sulphate, 136 

Tea-kettle and Stand, 

•340 

Tinning, 153, 186 

Tubes, Welding, 158 

Vessels, Eepairing Gal- 
vanised, 129 

, Welding, to Steel, 46 

Iron's, Fire, and Stand, '123 

Ironwork of Mangle, Paint- 
ing, 105. 

Isinglass, Dissolving, 43 

■ — - Size, 23 

Ivory, Eemoving Grease 
Stains irom, 268 

— - Tusk, Polishing, 17 

White Paint, 209 

Ivy to Protect Wall, 200 



Jacket, Gas Engine, Eepair- 
ing, 88 
Japan, Black, 45, 96, 184 

Putty, 63 

Japanning (see also Enamel- 
ling) 

Bedstead, 90 

Piano Frames, 203 

Jarrah Wood, 291 
Jelly, Petroleum, 79, 172 
, Scented, 99 

' '; Table, 63 



Jewel Box, •108 

■ Holes, Polishing, 148 

Setting, 45, 62 

Jewellery, EoUed Gold, 144 
Jig for Bending Cycle Tubes, 

'57_ 
Joiners' Cramps for Circular 

Work, •298 
Joints in Acetylene Pipes, 

194 

, Brazed, Testing, 26 

— -, Burnt Lead Pipe, 181 



Joints, Burnt Sheet Lead, 
■ 181 

', Copper-bit, 330 

. Cycle Frame, Testing, 

26 

• in Iron Pipes, 83 

, Mitred, Cramping up, 

'32 

, Pipe, •250- 

-> — , Plumbers', .330 

, - — Uprigbjt, '236 

, Bust, for Pipes, 307 ' 



Joints, Stove - pipe Water- 
proof, '342 

, Weather-struck,' '111 

, Wiped, '236, 330 

Joists, Eolled Steel, Strength 

of, *39 
Jug. Cement for Eepairing, 
•216 

Handle, Eepairing, '195 

-^ Eivetlng, '216, '337 

Juices, Preserving Fruit, 322 
Jute for Eope-making, 251 



K 



Karri Wood, 291 
Kauri Copal, 328 
Keene's Cement, 289 

, Painting on, 79 

Kelvin Waiter Tap, '67 
Kerosene (see Paraffin) 
Kettle Leaky Enamelled, 63 



Kettle and Stand, •340 

Kieselguhr, 206 

Killer lor Grass and Weeds, 

116 
Kiln for Firing Leaded Light 

Glass, '141 
King-post Boof, Hipped, '201 



Kitchen Table, Extending, 
'111 

Kltchenefr, Setting 'and Fix- 
ing, '26, '282 

Knee-caps, Horse's, •232 

Knife, Shoemaker's, Temper- 
ing and Sbarpening, ' 1,72 



" Knock " in Steam Engine, 

264 
Knocker, Cleaning, 142 

, Electric Bell Push, 131 

Knots, Scratch, 120 

in Wood, Treating, 189 

Krypton, Bare Gas, 283 
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Labelling Tin Boxes, Paste 
for. 72 

Labels, Brass, Stamping, 161 

Lac (se« also Shellac, Gum, 
Eesin, etc.) 

, Collecting and Prepar- 
ing, 259 

Lace Curtains, Dyeing, 185 

. Gold, 318 

Irficauerlng Bedstead, 90 

Tin Green, 153 

Ladles' Shoes, •&3 
Ladder, Flower Pot, •109 
, — Maker's Bit, *H8 

, Step, Grooving Sides of, 

•104 
Laies, Preparing, from Coal 

Tar Agents, 336 
Lamp, Acetylene, *40 

, Table, 166 

, Cycle, Burning Dull, 

162 

, Electric, ♦276 

. Flash, for Photograiphv, 

•324 
. Glow, Flashing Fila- 
ment of, 250 

. Hanging, •299 

■ . Heat-resisting Paint 

for, 153 
. niumlnation. Colour 

ing, 92, 149 

. Kerosene, *119 

, Lettering, 285 

. OU Standard, '315 

. Oil-gas, 'lig 

Pendant, *299 

, Moorish, ^311 

. Petroleum, '119 

. Photographic Flash 

•324 

Pump, Repairing Valve 

of.- 23 

Shade, *30 

, Soldering, 104 

Land, 'Equally Dividing Tri 

angular Piece of, •Ml 

•165 
I/andau BVae Leather Gush 

Ions. Cleanjng, 347 
Landscapes, Photographing 

Dlstanit, •22 
Lantern. Chinese Paper, 

Flreprooflnig, 143 
, Optical, Acetylene 

Burner for, *61 
, , Generator for, 

95 
. — '—, Coloured Slides 

for, 331 

Slide, Mechanical, ^12 

Laplfl-lazull, Ground for Imi- 
tating, 279 

Larch Wood, 255 

, Products of, 179 

Iiarvse in Furniture, Destroy- 
ing. 122 

Lash, Plaiting. 54 

Lashings, Tying, to Poles, 
16 

Lart, Hollow Boot, 'Sg 

Lasts, Scale of Measurements 
tor, 201 

Latch, Field Gate, •212 



Lathe Chucks for Pipe and 
Stick Making, '73 

, Circular Saw Attach- 
ment for, *242 

, Driving Wheel for, ^319 

Tailstock, Woodf n, •lO 

Laths, PU-sterers', 289 
Launch, Determining Power 

Required to J')rive, 307 

Hull, Determining 

Wedght of. 305 

, Posdtion of Load Water 

Line in, 76 

Si)eed, Factors Deter- 
mining, 321 

Laundry Starches, 54 

. Steam, *171 

Trough, •54 

Lawn, Artificial Flowers of, 
•173 

Lawn-mower Cutters, Hard- 
ening, 70 

Laying (see Carpets, Lino- 
leum, Floor, Slaites, etc.) 

Lead, Alloying, with Zinc, 
114 

Burning Compared with 

Soldering, 284 

Cylinder, 351 

on Dome, Measuring, 

56 
, Weight of, 56 

Enamelling Iron, 249 

for Pinking Clotih, ^0 

Glass, Electrification of, 

243 

Lettering Monumental 

Work, ^275 

Pencil Making, 103, 321 

, Stamping Names 

on, 86 

Peroxide, 196 

Pipes, Bending, 243 

- — , Bobbin for Bend- 
ing, 23 

, Burning Joints for, 

181 

, Burnishing, 188 

, Followers used in 

Bending, 23 

, Removing Dente 

in, 23 
, Weight of, 236 

Plaster, 83 

. Removing, from Mer- 
cury, 219 

, Sheet, Burning Joints 

for, 181 

, , Weight of, 311 

Soakers for Roof, ^217 

, Sponge, 231 

Syphon Trap, Hand- 
made, 159 

, Ventilation 

Pipe on, •75 

. Weight of. -56, 286. 311 

, White (see White-lead) 

. Zlno Alloyed with, 114 

Leaded Light Glass, Kiln for, 
•141 

, Soldering, 69 

I;6akage, Gas, Gauge for De- 
tecting, '46 
Leaky Glazed Roots, *160 



Leaky Hot-water Pipe, Re- 
pairing. 185 

Roof, Treatmemt of, •160, 

•188, 327 

Wooden Tank, Closing 

up, 290 

Lean-to Building, Sectional, 

•98 
Leather for Artificial Limbs, 

118 

Belt Dressings, 144, 295 

, Black Polish for, 86 

. Bleaching, 242 

. Blue, Cleaning, 347 

Boots (see Boot) 

, Bronze for, 231 

Case for Mandoline, '297 

Cements, 231 

Cloth, Colouring, 20b 

Dyeing, 39, 151 

. Enamelled, Filling 

Cracks in, 61 
. Harness (see Harness) 

Helmet, Renovating, 100 

Paste, 29 

, Patent, Reviver for, 222 

. Preventing Rats Eat- 
ing, 65 

.Removing Blood Stains 

from, 168 

, , from Br.^ss, 60 

, Yellow Glazes for, 24 

Leathers, Pump, Sotbening, 

221 
Leaves, Skeleton, 196 

. , Bleaching, 196 

, , Mounting, 196 

Lee Moor Fire Bricks, 163 
Leeboard for Boat, 97 
Leg, Aririflcial, Filling 
Cracks in, 118 

, Chair, Rep^alring, ^247 

, Human, Moulding, 334 

. . Plaster Cast of, 334 

, Table, Repairing, ^247 

Lemon Chrome. Testing, 214 

Chromes, 271 

Drtfps, Sweets, 17 

Essence, 45 

Lens, Camera, Differs from 

Condenser, '88 

, Casting, 345 

. Cleaning, 89 

, Definition of, 272 

. Grinding, with Emery, 

290 
. Makeshift Telephoto, 

•22 
— -. Obtaining f Value of, 

260 

, Telescope, Cleaning, 89 

, , Re-polishing, 135 

Lettering Flags, 289 

Geometrical Drawings, 

278 

, Lead, in Monumental 

Work, •275 

Outside Lamp, 285 

Letters, Blocking, 173 

. Burnished Gold, Carved 

Appearance of, 210 
-. Floral, •286 

Rack, Tlnplate. *167 

, Shading. 173 



I^evel. Drainage, Use'Of. 102 
— — . Dumpy, Adjusting. ^1 

, Spirit, Casing, 115 

Lever Watch Balance Staff, 

165 
Pivot, 

Straightening, 199 
Chain, Faulty, 142 

. Putting on, 

134 

Escapement, •351 

, Finishing, 50 

Stopping, 177 

Lewis for Idftlng Stone 

Blocks, '274 

Life SeaAs, Ships", *262 

Lift, Grain, 96 

, Hydraulic, •187 

Lifting Stone Blocks, *274 

Light, Composition of White, 
346 

Lightest Solid, 300 

Lights, Leaded, Kiln for 
Firing Glass of, •141 

— . , Soldering Toge- 
ther, 69 

Lightning Conductors, 198 

Lignum Vltae, Dyeing, Black 
Colour, 187 

Lime, Chalk, 263 

, , Weight of, 228 

Concrete, 207 

Floor. 80 

Deposit. Removing, 

from Boilers and Pipes. 
33 

. Hydraulic, 340 

Mortar. 265 

. Hydraulic. 279 

. Non-hydraullo, 278 

for Plasterers' Work, 

263 

. Proportion ot, In Vari- 
ous Mortars. 278 

, Rich -and Poor, 340 

. Selenitic, 71 

. Setting of, 173 

, Stone, Weight of, 228 

, Testing, 173 

. Wood Affected by, 117 

Lime-washed Walls, Paste 
for Papering, 128 

Lincrusta Walton, Paste for, 
29 

Linen, Removing Cider 
Stains from, 129 

Lines in Geometrical Draw- 
ings, 276 

Lining Brasses with White 
Metal, 220 

Cask with Pitch, 48 

Gig Collar, 343 

Saddle Panels, 238, 346 

Shaft Tugs, 235 

Linoleum, Laying, on Rough 

Floors, 68 
Linseed Oil, Boiled, 252 
, Testing, by Bro- 
mide Absorption, 271 

, Thickening Raw, 

195 

Liquid Driers, Testing, 218 

i Grain Filler, 135 

Liquor, Iron, 232 
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Lithium, 55 
Llthopone, 163 

Paint for Canoe Yawl, 

209 
Lizard Marble Ground, 279 



l/oad Water I/lne In Boats, 76 

Loamgo Oopal, 328 

Log Cabin, American, '24 

Timber Measurement, 

149 



Logwood Solution, 29 
Looping In Sewing Machine, 

274 
Louvre Boards Jor Drying 

Sheds. '164 



Lubricant, Machinery, 

, Neatsfoot Oil, 43 

, Wheel, 191 

Lubricating Oils, 18 
, Befinlng, 270 



341 
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McXelle's System ol Season- 
ing Deal, 274 
Macadam, American, 286 
Machine Belt Dressings, 144 

, Fireiwood-spUttlng, *18 

, Moulding, •163 

- — , Penny-lnthe-slot, *35 

, Planing, 'les 

• — ■, Sewing (see Sewing Ma- 
chine) 
, Soap Tabletlng, 108 

Tools, Guards for, 256 

, Wire Straightening, 

*326 
Machinery, Forced Fits in, 

233 

, Lubricators for, 341 

, Preveniting, from Eust- 

ing, 231 

, Shrink Fits In, 283 

, Water-colour Paint for, 

232 
Macliintosh, Removing Par- 

afan Stain from, 208 

, Restoring Colour of, 29 

Madder Red, 132 

Madeira Chairs, White Ena- 

.melling, 188 
Magic Lantern (see Optical 

Lantern) 
Magmallum, 249 
Magnesia Mica, 313 
Magnetising Compass 

Needle, 280 
Miagnlfying Power of Field 

Glass, Determining, 312 
Magnolia Mertal for Bearings, 

283 
MaJhogany, 20 
- — Graining Ground, 278, 

- 280 
, Honduras, 20 

Table, Restoring Coloiir 

of, 91 

Mall Axlos, Hardening 

BuSihes for, '31 
Mailcart, Convertible, *91 
, Folding Shafts to, ♦125, 

*180 
• Hood, Altering Colour 

of, 205 

, Re-covering, 206 

, Painting, 43, 64 

Mains, Jointing Pipes in 

Laying, ♦250 

, Water, Air Valves on, 

57, *199 

, . Replacing Broken 

Iron Pipe In, 182 

Mainspring, Clock, Remov- 
ing, 143 



Mainspring, Watch, Fasten- 
ing, 84 

, , Removing, 186 

Maize Starch, 88 
Malleable Cast Iron, 325 
Msilleit lor Splicing Ropes, 

♦202 
Mamdoline Case, ♦297 

Soundboivrd, Cleaning, 

92 

Manganese Blocks, 137 

Oils, 338 

Manger for Stall, ^292 

Mangle Ironwork, Painting, 
105 

Manhole, Range Boiler, 
Jointing, 38 

, Sewer, •228 

Manila Hemp for Rope-mak- 
ing, 251 

Mansard Roof, ♦lOS 

Mantel, Marbling, 41 

and Register Grate, 

Fixing, 87 

Mantelboard, Fixing, •158, 
♦186 

Warping, •307 

Manitelpieca -with Secret 

Cupboard, •ns 

Manitlss, Incandescent, 165 

Map Comers and North 
Points, *97 

Maple, Bird's-eye, Graining, 
278, 280 

Marble Base, Fixing Fire- 
clay Bath to, 43 

Clock Case, ♦161 

Paper, Fancy Stoaidlng 

on, 48 

, Polishing, 269 

-, Removing French Pol- 
ish from, 116 

•, Stain from, 116 

Marbling Bath Top, 186 

• Book-edges, 302 

— ■ , Colours for, 230 

Grounds and Colours, 279 

• Mantel, 41 • 

Staircase, 41 

Margarine, Improving, 320 
Marking Ink for Flannels, 

348 

Tinware, 288 

Marks on Timber, 157 
Marqueterle Staining, 160 

Transfers, 100 i, 

Martin's Cement, 289 
Masonry Walls, Scotch Cop- 
ing for, ^222 

Masons' Tools, Forging; *107 
Match Boxes, Wall, ♦lO 



Match Boxes, Wood, 67 
Holder, Tlnplate, •167 

Splints or Sticks, 341 

Matches, Fusee, 106 
Matching, Redaolng, to 100 

It. Square, 208 
Matting?, Wood for, 25 
Mattress, Oot, 222 

, Spring, Wiring, 70 

Maxim Gun, Feeding, 24 
Mpasurements for Boot Lasts, 

201 

Carpet Planning, 

♦234 

Measuring Bricklayers' 

Work, 222 

Coal Banks, ♦48 

Lead on Dome, 56 

Log Timber, 149 

Painters' Work, 23 

Slaters' Work, 192, 273 

— ■ Stairs, 139 

Timber, 243 

Wood for Wardrobe, 15 

Meat, Canning, 217 

, Extracting Fat from, 55 

Safe, ^349 

Meehanloal Drawings, Co- 
lours used on, 239 

— Lantern Slide, ^12 

Pianoforte Players, 134, 

♦150 

Washer for Photogra- 
phic Prints, ♦EOl 

Medals, Casting, 65 

, Frosting, 211 - 

, Staimping, 63 

Medical Treatment, Electric 

Battery lor, 349 
Medicinal CodliverOil, 204 
Meerschaum Pipe, Cleaning, 

40 
. , Removing Colour 

from, 118 

, Re- waxing, 40 

Melting, Gold, 65 

Platinum, Furnace for, 

•173 

— • Point of Paraffin Wax, 
345 

■ Steel, Coke for, 217 

■ Sulphur, 169 

with Thermite, 249 

Zinc, 170 

Memoranda Files, Wlrework, 

♦273 
Mercury, Removing Cojiper 

from, 219 

, ' Lead from, 219 

, , from Silver, 30 

, , — ^ Watch, 30 



Meridian, Arranging Sun- 
dials out of, ^127 

Meital for Acetylene Genera- 
,tors, 191 

, Babbitt's, 339 

Beading, Tool for Bend- 
ing, ^177 

Bust, Casting, 37 

Fire Screens, ^251 

, Flattening Sheet, 296 

Flour Bin, '272 

, Frosting, 211 

, Magnolia, for Bearings, 

283 

, Matt Gilding on, 174 

, Planishing Hollowed 

Sheet, 293 

— • Pulverisation In Elec- 
tric Furnace, 234 

Ring, Shrinking, on 

Shaft, 283 

, Rusty (eee Rust) 

Work, NleUo, 157 

Metals, Electric Resistance 

of, at Low Temperatures, 
315 

, Paint's Covering Pro- 
perty on, 351 

Meter, Gas, Coln-ln-tha-slot, 
• 65 

, , Frozen, 226 

, Siemens 's Water, ^347 

— -, Water, Reading, •66 

, Wet and Dry, Com- 
pared, ^339 

Methyiated Spirit Soldering 
Lamp, 104 

Mloa, 246 

— ■ Flour, 22S 

, Powdered, 228 

, Varleitles of, 313 

Military Braid, GUdlng, 55 

Milk Cans, 105 

, Capacities of, 214 

Chums, 105 

, Detecting Preservatives 

.-in, 226 

Powder, 84 

- Sieve, nm ■ 

' , Testing, 94, 226 

Mill, Paint, *323 
, Plait, *27 

Pufls lor Stuffing Furni- 
ture, 188 

, Pug, '323 

, Roller, •323 

Millboard, Asbestos, 339 
Milling Machine Cutters, 

Hardening, 327 
Mineral Oils, By-products of, 

265 
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Mineral pils. Reflniiig, uritb 
Fuller's Eartb, 270 

. Testing, by Bro- 
mide AbsoTptioQ, 271 

Mlndng, Gold, 230 

Mirrors, Cutting Ornament 
on, 303 

, Protecting, from Damp. 

195 

Mitre Saw. Setting Teeith ot, 
73 

Shooting Board, Adjust- 
able, *167 

Mitred Joints, Cramping up 
•32 

Moccasins, Canadian, *334 

Mock Vermilion or Verml- 
Uonette, 130, 132 

Model Boat, Flanking, 215 

Bricks, *193 

Cutter, Planking, 215 

Hot-water Apparaitas, 

147 

Yacht, Painting Bottom 

of. 350 

- Modelling Wax, 210 
Models, Clay, Plaster Casts 

ol, 310 
, Living, Plaster Casts 

of, *14, 193, 334 
Moleskins, Curing, 14 

, Dressing, 14 

Monumental Work, Forest of 

Sean Stone for, 259 

. Lead Lettering in, 

•275 



Moonlight Scene for Stage, 
167 

Moorish Electric Lamp Pend- 
ant, •311 

Moquebtes, Cleaning, 136 

Mordants lor Dyeing Ven- 
eers, 110 

Mortar, Analysis of, 210 

, Hair, 278 

— -, Hydraulic Lime, 273 

■ — -, Lime, 265 

Makliigj 258 

, Non - hydraulic Lime, 

278 

, Portland Oement, 278 

, Proportion of Sand to 

Lime in, 278 

, Eoman Cement, 278 

, Weight of, 228 

Mortars for Firing Bombs, 
•46 

Moth in Furniture, Destroy- 
ing. 122, 

Mother-ot-Pearl, Imitation, 
75 

Motor, Bicycle Petrol, Igni- 
tion tor, •lie, 133 

Car Body, *270 

^ — • Diflerentlal Gear, 

300 
, Clockwork, to Drive 

Fan, 130 

, Cycle, Fitting, 161 

, , as Free Engine, 

•134 
, Diesel, 232 



Motor, Petrol, Carburetters 

for. 203 
, , Ignition of and 

Electrical Connections 

for, 'lie. 133, •160. 228. 301 
, . Eegulating Speed 

of. 277 

Wagon Wheel. -108 

, Water, '268 

MotUers, Graining, 326 
Mould for Brass Castings, 33 

Brickmaking, *120 

, Elastic, for Plaster 

Casts, 315 

, Fibrous Plaster, 330 

, Guttapercha, for AroM- 

tebtural Ornaments, 243 

for Model Bricks, •193 

ol Picture Frame Carv- 
ings, 58 

, Piece, for Plaster Casits, 

292 
— - for Plate Spelter, ^27 

Sealing Wax, 25 

— - ■ — - Tin Castings. 177 
; Wax, for Plast-er Oast, 

32 . 
Moulded Bricks, 304 
Picture Frame Orna- 

ments, 56 

Shafts and Columns, 

Hand-working, '238 

Stone Pedestals, '219 

Moulding Arm, 334 

Camauba Wax, 86 

Concrete Flags. 242 



Moulding Crucibles. 33 

- Face, 334 

- Foot, '14, 193, 334 

- Glass, 345 

- Guttapercha, 243 

- Hand, 334 

- Indlarubber, 84 

- Leg, 334 

- Paving Slabs, 242 

- Phonogr-aph Records, 
233 

Moulding Machine, Wood- 
worker's, '163 

Mouldings, Burnishing, 12 

, Gilding, 12 

, Overmantels made from, 

•233 

Mount Beveller, *143 

, Gilding Cardboard, 29. 

54 

Mounting Photographs on 
Plush Blocks. 26 

Pictures to Kesemble 

Oil Paintings, 117 

Skeletonised Leaves. 

196 

Mouthpiece, Clarionet, 14 
Mower, Lawn,- Hardening 

Cutters of, 70 
Mufl Warmer, 185 
Muriatic Acid, 122 
Muscovite Mica, 313 
Music Cabinet, '321 

Ottoman, Duet, *102 

Muslin Artificl.il Flowers, 

•173 



N 



Nail Cleaning, Tumbling 
Drum for, ^99 

Nails for Eoof Slates, 107 

Naphtha Varnish, 52, 96 

Naval Gun, Wire-winding. 37 

Neatsfoot Oil, 43 

Needle, Compass, Ee - mag- 
netising, 273 

Cotton Breaking in PfafE 

Sewing Machine, 63 ■ 

, Sewing Machine, Break- 
ing, 308 



Needle, Sowing Machine, Set- 
ting, 290 

, ..Threading, 77 

Negatives, Photographic (see 
Pliortograp'hic Negatives) 

Neon, Eare Gas, 283 

Neostyle Ink, 352 

Nest, Trap, *151 

.Net, Entomologist's Folding, 
•331 

, Table Tennis, •296 

Newels, Moulded, ^238 



Newspaner Eack, ^349 

Racks, Wirework, ^273 

Niohol Prism, Polishing, 133 
Nickel Plating Glass, 98 

•, Patching Worn, 85 

Wood, 270 

Nicotine Escaping from 

Clay Pipe, 13 
Niello Inlaying, 157 
Nlgtot-llght, Electric, •276 
Nitric Acid Gas In Atmo- 
sphere, 283 



Nitro^cellulose. 13 
Nitro-cresylio Acid. 51 
Nitrogen, 283 

Nordenfelt Gim, Feeding, 24 
North Points for Maps, *97 
Northern Pine, 255 

, Products of, 179 

Nursery Fender, Heighten- 
ing, '156 
Nut Butter, 170 
Nut-brown Oak Stain, 137 
Nuts, Iron, Black for, 74 



o 



Oak, 20 

, Australian Black, 264 

— -, Silky, 264 

, Distinguishing Chest- 
nut from, 267 
— - Floor, Laying, 43 



Oak Fretwork, Darkening, 48 

for Furniture, 20 

Furniture, Staining 

Old, 253 

Gong iStand, Carved, 

•105 



Oak Graining, 278, 280 

, Glaze for, 73 

, Inlaying Copper and 

Pewter in, 140 

Occasional Table, ^318 

Oil Stain. Dark. 162 



Oak, Painting, 171 

Picture Frame. Brown 

Stains for. 86 

-. Restoring Colour of. 109 

. Silky. 264 

Stain, 96 
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Oak Stain, Nut-brown, 137. 

, Oil, 162, 191 

, Treating, to Imitate 

Bog Oak, 20 
. Varieties of, 286 

Vamlsh Stain, 51 

Wine Cask, Earthy 

Smell in, 103 

Object Glass, Aohrom,atlc, 

219 
observatory Eoot Cou'struo- 

tlon, 234 
Occasional Table, '318 
Oclire, Spruce, for MUlng-up 

Woodwork, 49 

, Yellow, 297 

Octagonal Table, '30, *72 
Oil, Boiled Linseed, 252 

, Camphorated, 106 

' , Cod-liver Medicinal, 204 

Colours, 28 

. , Deflnltloa of, 336 

■ , Detecting Besin in, 305 

Drums, Cleaning, 37 

— • Engine, Diesel, 232 
— •. Filtering, 178 

. Flatted, Painting Cell- 
ing in, 79 

Gas Burner Lajnp, *U.9 

■ — ■ for Grinding Pigment-s, 

268 
-— , Harness, 255 



Oil Lamp, '299 

Pump Valve, Ee 

pairing, 23 

, Standard, *315 

, Linseed, 252 

, , Thickening, 195 

— — Lubricants, 18 

, Manganese Drying, 338 

. Mineral, By-products 

of, 265 

, Mixing Paint with, 269 

' , Neatsfoot, 43 

Oak Stain, 191, 

, Olive, as Lubricant, 18 , 

, , Thickening of, 160 

Paintings, Mounting 

Pictures to Eesemble, 117 

, Eemovlng Varnish 

from, 297 

, Piano, 131 

Press, 176 

, Eaw Linseed, Thicken- 
ing, 195 

. Eeflnlng, wlt^ FuUer's 

Earth,, 270 

Stain, Dark Oak, 162 

Stains, Eemovlng, from 

Book Cover, 77 

— •-, Sweet, Purifying, 92 

, Testing, by Bromide 

Absorption, 271 
, Tree, 150 



Oil, Tung, 150 

Varnish, 150 

, Wood, 150 

Oiled Silk, 41 
Oils and Fats, 266 
Oilstone, Eevolving, *149 

Slip, Ee-shaping, *184 

Oily Floor, Cleaning, 59 ' 
Olive Oil as Lubricant, 18 

, Thickening of, 160 

Olive-green Enamel Paint, 85 
Opaline Glasses, 26 

Opera Glasses, Blackening, 

348 
Optical Glass, 345 

Lamtem, Acetylene 

Burner for, '61 

, Generator for.' 

95 

— — Mechanical Slides, 

«l2 
Orange Chorome, 271 

, Testing, 214 

Orange Essence, 45 

Ore, Horse Gin for Lifting, 

•184 
Organ, American, Finish of, 

145 
, Automatic Pipe, with 

Pneumatic Action, *348 

Bellows, Eepairlng, 67 

, Street, Barrel for, 33 



Ornaments, Architectural, 
Guttapercha Moulds for, 
243 

, Electro-plating, 270 

, Moulded, for Picture 

Frames, 56 

, Eepoussg, on Coal Caul- 
dron, '254 

Ostrich Feathers, Glossing, 
65 

Ottoman Couch, '120 

, Duet Music, '102 

Oven for Baking Pastry, •83 

, Eepalring Cracked, 31 

Overcoa.t, Cleaning Eain- 
proof, 45 

Overflow in Sewer, '240 

Over-grainers, 326 

Overmantel made from 
Mouldings, *233 

Minor, Protecting;, from 

Damp, 195 

, Oak Fretwork, Darken- 
ing, 48 

, Picture, ^322 

Ox Horns, Cleaning, 266 

Oxide of Iron Paint for Iron- 
work, 127 

, Testing, 214 

Oxidising Iron, 202 

Oxygen in Atmosphere, 283 

Ozone, 275, 283 



Packing Circular Saws, 165, 

218, 248 
Padcloth, Horse's, *229 
Paint, Aluminium, 102 

, Antl-corroslve, 144 

, Black, for Engines, 189 

, Quick-drying, 69 

. Blistering on Cement, 

349 

for Boats, 200, 209 

, Brown Heait-resisting, 

153 
■ Brusihes, Keeping Clean, 

101 

for Oanoe Yawl, 209 

Canvas, Flexible, 64 

, Cheap, 163 

, Chocolate Colour, 96, 218 

, Coach Green, 174 

, Covering Power of, 351 

, Distemper (see Distem- 
per) 
• — • Driers, 239, 319 
, Elastic and Mexlble, 

64, 109 
• — -, Enamel, 74, 85, 88 

for Engine, 18, 189, 212 

. Fireproof, 222 

, Mesh-colour, 62 

. Glossy, for Iranwork, 

163 

; Bed, 199 

, Gold, 17 

• , , Eemovlng, 29 



Paint,' Green Enamel, 85, 88 

Grinding, *323 

Heat-resisting, 153 
Ivory White, 209' 
Mill, •323 
Mixing, '323 

, for Coach Work, 14 

, with Gold Size, 269 

, —^ Oil, 269 

MlztuTes, 31 
Oxide of Iron, 127, 214 
Peeling cxH Cement, 349 
Priming, 62 
for Punts, 200 
Quick-drying Black, 69 
Bed, for Engines, 212 
Eemovlng, 34 

, from Drum Head, 

187 

, Engine, 18 

SUver Bronze, 51 
for Tin Goods, 16 
Tinted White-lead, 182 
Tinting, 31 

Water-colour, for Ma- 
ehlnery, 232 
White-lead, 55, 182 
White-leadless, 46 

Painted Glass, Silvering, 221 

Painter's Dusting Brush, He- 
pairing, 219 

Pigments, Colour Valueis 

of, 287 

Work, Measuring, 23 



Painting Aquarium, 69 

Bands round PUlar, 42 

• Bassinette, 58 

Bath Top, 186 

Bottom of Model Yacht, 

350 

Brickwork, 35 

Butcher's Cart, 60 

CelUng ih Flatted Oil, 

79 

Clock Dials, 44, 206 

■ Croquet Balls, 109 

Cycle Aluminium Co- 
lour, 16 

Olive Green Co- 
lour, 85 

Door, 61, •248 

Engine, 18, 189, 212 

Galvanised Iron, 106, 

324 

Grandfather Clock Dial, 

44 

. House, 247 

, - — , Colour Combina- 
tion In, 313 

. , Tinting Colours 

for, 124 

Ironwork, 277, 282, 324 

Keene's Cement, 79 

Mailoart, 43, 64 

Mangle Ironwork, 105 

— — Model Yacht Bottom, 350 
■ Moonlight Scene, 167 

- Oak. 171 



Painting Portland Cement, 
316 

- Stonework, 106 

Tarred Surfaces, 121 

Vapour Bath, 80 

with Vermilion, 272 

Window Frames to Ee- 

semble Stone, 66 

Pale Chromes, 271 

Palm Oil for Lubricating, 18 

Pan, Ash, ^243 

Panama Hat, Bleaching, 27 

, Blocking, 27 

Pancratio Eyepiece, 155 
Panel, Copper, Cement Back- 
ing for, 64 
, Fixing, to Grate, '202 

Saw Teeth, Setting, 73 

Panels, Saddle, Ee-llnlng, 

238, 346 

, , Stuffing, 238, 346 

, Wooden, Eeplaced with 

Glass, 'IB 
Paper, Airprooflng, 113 

Balloon, '112, 340 

, Bamboo, 294 

; Bromide, Exposures for 

Prints on, 132 

Embossing Press, Die 

for, 187 

Lanterns, Flreprooflng, 

143 

, Marble, Fancy Shading 

on, 48 
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Paper, Parchment, 91, 
— , , Fastening to Pol- 
ished Surfaces, 342 
, Bhatograiphlc, Strip- 
ping Film from, 97 
— - Rack, •273, *349 
. Tissue, as Balloon Mate- 
rial, 146 

. Uses of, 342 

, Wall, Cleaning, 23 

— , , Mica Flour for, 228 

. ■ Patchy, 141 

, — ^, Smudging, 201 

, Waterproofing, 113, 162 

Paper-cutters, Siteel, Temper- 
ing, 17 
Papered Ceiling, Cleaning, 23 
Papering Bamp Walls, Paste 
for. 128 

Lime-washed Walls, 

Paste for, 128 

Papler-mSchg, 85 
Paraffin i^lowplpe, 125 

Lamp, *119 

Stain, EemoTlng, from 

Carpet, 58 

, , ■ Macin- 
tosh, 208 

Wax, Melting Point of, 

345 

Parchment Paper, 91 
_ , Fastening, to Pol- 
ished Surface, 342 

, Eemoivlng Blood Stains 

from, 168 

, Paint from, 187 

Parian Cement, 269 

Paris, Plaster of, 279 

Parker's Cemen*, 266 

Parkeslne, 209 {see also Cellu- 
loid) 

Party Wall, Preventing 
Sound Passing through, 
115 

Paste for Baize, 39 

Blaciklng for Boots, 152 

, Brass Polishing, 343 

for Brown Boots, 174 

CaH Boots, 31 

, Flour, 257 

, Harness Waterproof, 343 

for Labelling Tin Boxes, 

72 

Papering Damp 

WaUs, 128 

Lime - washed 

Walls, 128 
- — , Silver-plating, 51, 151 
, Venetian, 29 

fOT Wall-papers, 29, 128 

, White, for Brown Boots, 

174 

Wood PiUer, 174 

Pasting Typewriter Eibbon-s, 

231 
Pastry, Oven for Baking, '83 
Patent Leather Eeviver, 222 
Path, Asphalt, 39, 304 

, Boulder Paving, 295 

, Concrete, 39 

, Flagstone, '235 

, Garden, 39 

, Gravel, '39, *342 

, Tar-paved, 248 

Patterns for Boots, Cutting, 

•62 

Pipe Bends, *34 

Paving, Brick, '224 

72 



Paving Setts, 328 

Slabs, 242 

Stone, 328 

. Tar, 248 

^ Wood, Foundations for, 

293 
Peardrops, Making, 17 
Pearl, Fixing, to Glass, 296 
, Imitation Mother of, 75 

Shell's, Polishing, 200 

Pearls, Setting, in Blng, 62 
Pebble Copal, 328 
Pebbles, Cutting and Polish- 
ing, 99 

Pedal Bearings Working 

Tight, ^214 
Pedestal for Photographic 

Studio, *49 

of Plant Stand, '207 

-, Stone, ^219 

Peg Tooth Cross-cut Saw, •166 
PeUiam Bridle, *219 
Pelton Water Wheel Buckets 

•135 
Pencil Drawing Fixative, 22 

Sketches, Canvas 

Frames for, •327 

PenoUs, Bl-acklead, 86, 103, 

321 

, Harmonic, '51 

Pendant, Gas, •250 

, Lamp, *299 

, Moorish Lamp, '311 

Penny-ln-the-slot Gas Meter, 

65 

- Sweetmeat Machine, '35 
Perambulator Hood, Ee-oov- 

ering, 206 
Pjeriorated Blinds, '26 
Perfume, Eau de Cologne, 184 

, Filtering, 173 

Periodicals, Binding, '142 
Permanganate of Potash, 351 
Peroxide, Hydrogen, 113 

-, Lead, 196 

-, Sodium, 270, 313 
Persian Bed, 130 
Perspective, *70 

, Blrd'8-eye, *44 

Petrol Cycle Motor Carburet- 
ters, 203 

, Fitting, 161 

- , " Freeing," 

•134 

, Ignition of, 

•116, 133 

- Motor, Eleotrloal Con- 
nections for and Ignition 
of, 133, *160. 228, 301 

, Eegulating Speed 

of, 277 
, Wiring Battery of, 

•160 
, Coil of, '160 

Spirit Separator, •200 

Petroleum By-produots, 265 
. FUmaceis, 73 

Jelly, 19, 172 

. Lamp, '119 

as Lubricant, 18' 

Pewter, Inlaying, in Oak, 140 
Pfafl Sewing Machine, Cot- 
ton Breaking In, 63 

, Take ■ up 

Spring In, 56 
Phenol from Oresyllo Acid, 

51 
Phlogofite Mloa, 313 



Phonograph Cylinders, 233 

Eecords, Celluloid, 275 

, Moulding, 233 

Phosixhide, Calcium, 200 
Phosphor Bronze Wire, Har- 
dening, 155 
— ~. Copper Alloy, 21 
Tin for Making Gun- 
metal, 21 
Photograph Album, Eepalr- 

Ing, 30 
— -, Buildings in, ooit of Per- 
pendicular, 95 

Buttons, 126 

, Copying Faded, 16 

- — , Orystoleum, 175 

. Mounting, on Plush 

Block, 26 



Printing, 
Skin, 177 



upon Human 



, , Silk and Sa- 
tin, '174 

, , in Sunlight, 67 

, Eestorlug Faded, 16 

Screen, ^13 

Photographic Aotinomeiter. 

•21 

Albumenlsed Paper, 

Toning, 57 

Background, Graduat- 
ing, •164 

- Bromide Enlargement, 
Vignetting, 39, '181 

Paper, Blisters on. 

49 

Camera (see Camera) 

Carbon Prints, Glazing, 

72 

— — Transparencies, 35 

— - Dark Eoom Ventilator, 

•347 
Dry Plates, Brown Tones 

on, •65 
— ' Enlarging, Exposure In, 

57 
— - Enlargement, Sottenliig 

Hard, 66 

Film, Expanding, 93 

■ Flash Lamp, *324 

Half-tone Process of Ee- 

producition, 63 
Iron Printing, 81 

Lens Defined, 272 

. Differs from Con- 
denser, •88 
. , Obtaining f Value 

of, 260 

■ Mount Beveller, •MS 

, Gilding, 29, 54 

Negatives, Enlarging, 

without Condenser, *64 
• , , by Expansion, 

93 
, Gelatine Eellef 

from, 163 
— , Glyoin Developer 

for, 206 
, Printing on Copper 

from, 207 
, Eemovlng Varnish 

from, 171 

, Varnishing, 21 

, WMrler for Dry- 
ing, 323 

Papers, Stripping Films 

from, 97 

Plates, Changing B0(x 

for, •147 



Ph6togra(phlo- Portraiture, 

Heart Screen for, '182 
Prints, Colouring Gela- 

- tlno-chloride, 26 

— , Proportionate Ex- 
posures for, 132 

— , Stripping Films 

from, 97 

— , Meohanloal Wash- 
er for, •201 

— , Wax Solution for 

Glazing, 27 
Proofs made from Wet 

Negative, 65 
— - Studio, *127- 

Balustrade, '49 

— ■ Head Screen, '182 

— , Imitation Eock, 

Tree Trunk, etc., for, 347 

— Pedestal, ^49 

and Summeiliouse 

Combined, ^69 

Toning- Bath, Borax, 144 

Photographing on Copper, 207 

Direct upon Bromide 

Paper, 39 

Distant Landscapes, '22 

on Human Skin, 177 

for Eeproductdon, 22 

, Eontgeu Bay or X-ray, 

185 

on Silk and Satin, '174 

Silver Trophy, 22 

, Trick, ^190 

Pianista, 134 

Piano Bent Side, Inserting, 
65 

, Broadwood Table, Ee- 

palring, 123 

Cases, American, Fin- 
ishing, 131 

■ Frames, Gilding, 203 

— , Japanning, 203 

Front, Fixing Candle 

Sconces to, *206 

, Greasy Appeajramoe 

of, 169 

Hammer Felt, Harden- 
ing, 160 

- Hea^s, Ee-cover- 

Ing, '203 

•, Heavy Touch in, 18 

Hitch PlQs, -Inserting, 

•76 

• Keys, Fixing Celluloid 

to, 184 
Maker's Drill Stock and 

Bow, ^76 
— - Oil, 131 
Player, Mechanical, 134, 

•150 

Soundboards, 45, 212 

, Split Top Bridge of, 121 

not Standing in Tune, 

168 

Trolley, ^176 

Truck, '152 

Veneer, Eenovatlng, 90 

Wires Breaklmg, 64 

■ Easting, 88 

■ Wrest Pins, Inserting, 
•76 

Plank, Resetting, - 

78 

Pianola, 134 

Pick, Welding Oast Steel, 59 
Plcker-up for Table-tennis 

BaUs,' '49, '296 
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Picture, Cleaning trnvarn- 
Ished, 295 

Frame, Casts of, 58 

Joints, Cramping 

up, 'sa 

. Moulded Orna- 
ments lor, 56 

, Nut-t>rowin Oak 

Stains lor, 137 

, Oak, Brown Stains 

for, 86 

Mouldings, BumlaMng, 

12 

, Gliding, 12 

, Mounting, to Eesemlile 

Oil Painting, 117. 

- Overmantel, *322 

, Eemovlng Vamlslilram, 

297 

, Smoke, Fixing, 231 

, Tranisterring, to Wood, 

329 

Piece Moulds for Plaster 
Casts, 292 

Pigeom Trap, *85 

lor Shooting Pur- 
poses, *208 

Piggeiples, '252 
• Pigments: Chrome Yellows,. 
271 

, Colour Tones of Ancient, 

294 

, Valaes of, 287 

, Green, 40 

, Oil lor Grinding, 288 

, Preparing, from Coal 

Bar Agents, 336 . 

: Eoyal Green, 154, 175 

, Testing, 214 

, White, 104 

- — •: White-lead Substltutef, 
257 

Pike Fishing Eod, 89 

Pillar, Painting Bands 
round, 42 

, Moulded, 238 

Pine, 20 , 

. AoMon ol Lime on, 117 

— -, American Yellow, 20 

— -, Australian, 20 

Dust, 25 

Fibre l6r Stuffing Fur- 
niture, 188 

- — '■ Hair or Wool, 25 

— ^, Northern, 255 

Products, 179 

Eesin Distemper, 57 

Wool, 25 

Wood, Cluster, 255 

Pineapple Growing, Glass- 
house lor, '51 

Ping Pong {see Table T«nnls) 
Pins, Dowel, Eemoving 

Broken, 120 
Pinions, Clock, Filing up, 99 

, , Hardening, 33 

, Drilling, with Watch 

Turns, 38 
PInktng doth, Lsad for, 360 

Machine Cutters, Snarp- 

enlng, 169 

. Pinning on' Eoofing Tiles, 211 
Pinvlce or Pin Tongs, Con- 
verting, to Fiddle Drill, 
•206 
Pipe (tee also Tobacco Pipe) 
, Acetylene, Jointing, 194 

Bend, Pattern -lor, 'SJ 



Pipe Casings, Fixing, '330 

Ohucks, '73 

Coating, Angus Smith's, 

117 

, Drain, Laying, *260 

■, , Salt-glazing, 22 

, Earthenware, Glazing, 

335 

,, Sanitary, *335 

, Galvanised, Use of, 55 

, Gas, Water in, 225 

, Iron, Bemoving Lime 

Deposit Irom, 33 

, Jointing, 83. 250 

, Lead, Bending, 243 

, , Bobbin lor Bemd- 

ing, 23 

, .' Burning Joints lor, 

181 

, , Burnishing, 188 

, , FoUo'jers for Bend- 
ing. 23 

, — — , Eemovlng Dents 

in, 23 
, , Weight ol, 286 

- Leaking, 185 
Organ, Automatic, yiWa 

Pneumatlo Action, '348 

Bellows, Eepalr- 

ing, 67 

., Pump Delivery, 200 

Eack, "349 

, Bust Joint lor, 307 

', Sizes of, lor Heating 

Purposes, 208 
, Smith's Solution loi 

Ooatimg, 117 
, Stove,. Quick - drying 

Black, Paint lor, 69 
, , Waterprool Joint 

lor, •342 

Tongs, 59 

— — , Ventilating, Cone ol, 49 
, Tenitilation, on Sink 

Trap, *75 

— - in \Vater Main, Replac- 
ing Broken, 182 

, Warter, Leaking, 185 

-, , .Sweating, 225 

-, Water-hamin'er in, 141, 

•287 

Pipes lor Heating Green 
house, 114 

'- , Hot - water (see Hot- 
water) 

Pit Sand lor Plasterers' 
Work, 324 

Saw, Teetti lor, •56 

, Working Clay in, 329 

Pitch Distemper, 57 

, Lining Cask with, 48 

Pltchpine, Action of Lime on, 
117 

— r Products, 179 

Pith, Eldef, Speciac Gravity 
' of, 500 

~, — , Sunflower, iSpeciflc Gra- 
vity of, 300 

Pitting ol Varnish, 273 

Plait Mill, '27 

Plaiting Whip Lash, 54 

Plane, Plcwghj *94 

, Een-ewlng Sole of, *191 

■ — -, Side Fillister, Convert- 
ing Eebate Plane to, *78 

, Smoothing, Setting Cut- 
ters ol, 278 

Planing Machine, •163 



Planishing Hollowed Sheet 

Metal, 293 
Planking Model Boat, 215 
Planning, Carpet, •234, •345 
Plant Propagat-or, *258, '259 

Stand, ^207 

, Vinegar, 83 

Plaque, Cement lor Eepair- 

Ing, »216 

, Eivetdng Broken, ^216 

Plaster, 279 

Cast ol Arm, 334 

, Elastic Mould lor, 

315 

ol Face, 334 

, Fibrous, 330 

- of Foot, *U, 193, 334 

Footprint, 48 

• Hand, 334 

, Holes in, 32 

of Leg, 334 

• — • , Piece Mould for, 

292 

, Taiing, from Life, 

•14, 193, 334 

— - — -, Wax Mould for, 32 

, Distempering, 260 

, Hair in, 82, 228, 32B 

. Hardening, 142 

. Imitating Wood Carv- 
ings in, 260 

, Lead, 83 

- of Paris, 279 

, Palnf s Covering Power 

on, 351 

1, Sel-enitic, 289 

, Weight <A Hair In, 228 

Work, Blowing in, 336 

• — ■, Cracking in, 336 ■ 

, Lime for, 71, 263 

— - , Materials for, 289 

, Eenderlng in, 289, 

331' 

—— , Sands lor, 324 

, Scaling off in, 336 

, Sel-enitlo Lime lor, 71 

, Terms used in, 331 

Plasteired Ceiling Blistering, 

329 
Plasterer's Coarse Situfl, 289 

Fine Stuff, 289 

Gauged Stufl, 289, 331 

Laths, 289 

Putty, 289, 331 

— ^ Screeds, 331 
Plastering, Counterlathlng 

i-n, 331 
, Hair in, 82, 228, 326 

Interior of Concrete 

Houses, 218 

Plate Glass, Gilding on, 169 

— ^ , Grinding Bevel 

Edges on, 114 

, Polishing Bevel 

Edges on, 114 

, Signwritlng on; 169 

Powder, 224 

Spelter, Mould for, *27 

Plates, Armour, Case-harden- 
ing, 286 

, Brass Comer, 202 

,-Lawn Mower Cutting, 

Hardening, 70 
, Photograp'hio {see Pho- 
tographic) 

-, Riveting China, *7)Z1 . 

— -, Steel, Tinning, 283 
, Steu'Cil, Cutting, 155 



Plates, Wrought-iion, Join- 
ing, *86 

Plaiting {see also under re- 
spective headings) 

— ', Brass, 270 

, Copper, 270 

, Nickel, 85, 98,' 270 

, Silver, 94 

PlaMnxim, Furnace lor Melt- 
ing, «i73 

Playing Cairds, Waterproof- 
ing, 162 

Plenum System ol Venaia- 
tidu, 277 

Pliable Oomposiiiom lor Com- 
ical Face,?, 113 

Plough Plane, Home-made, 
•94 

, Use of, 19 

Pluecker's Tubes, 274 

Plumb Bob, •140 

Plumbago, 268 

Crucibles, Moulding, 85 

Plumber's Joints, •236, 330 

Syphon, 288 

Tool Bag, 225 

■ Tools, 237 

Wiping Solder, 336 

Workshop, 237 

Plush Blocks lor Mounting 
Photographs, 26 

, Cleaning, 136 

Plushette, Cleaning, 167 
Pneumatic Action of Auto- 
matic Pipe Organ, *348 

• Mechanical 

Piano Player, •ISO 

Tyres, Blisters on, 51 

Cracking,, 69 

, Memding, 186 

. Ee-rubbering, '93 

, Shortening Wires 

of, 187 

, Ventrlloquial Head, "13 

Pocket, Wall, ^174 
Pointing Slates and Tiles, 242 
Pole, Bay Window Comloe, 

•107 
, Bamboo, Boring Holes 

In, 141 
Poles, Tying Lashings t6, 16 
Polish, Black, for Leather, 

86 
— , Brass, 343 

, French (see French Pol- 

, ish) 
Polishing American Pianos, 

131 

Bevel Edges on Plaifce 

Glass, 114 

• Briar-root Pipe, 50 

■ Celluloid, 197 

Chest of Drawers, 57 

Coffin, 20 

Enamelled Bedstead, 90 

. French {see French Pol- 
ishing) 

Furniture, 115 

Helmet, 100 

Ivory Tusks, 17 

Lenses, 135 

■ Marble, 269 

Mediums for Glass, 269 

■ Paste, Brass, 343 

■ Pearl Shells, 20O 

Pebbles, 99 

Prisms, 133 

-^- Eock, 182 
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Polishing Rock Sections. 54 
Soagliola, 165 

Snver Fretwork, 58 

S'teelwork of Watoh, 157 

Stone Sections, 54 

Telescope Lenses, 135 

Vulesmlte, 81 

Watch Jewel Holes, 148 

Steelwork, 157 

Woodwork, 115 

Pond, CooUng, 193 

, Curling, 96 

Poplar, 25 

Porcelain Bath, 144 
, Cutting Hole In, 

113 
Portable Bookshelves, '170 

Forms, *157 

Greenhouse, *41 

Houses, '350 

Stand for Greengrocer, 

•58 

Studio, '127 

Tahle for Table Tennis, 

*312 

Portlfere Rod, '32 

, Curtain Lifting Be- 

■rtoe for, •222 

Portland Cement, 266, 



289 



•314 



•276, 

Cornices, 212 

Mortar, 278 
, Painting, 316 

Rendering, 285 
, Setting of, 173 

Specific Gra-vtty of, 



Portland Cement Stucco, 289 

, Weight of, 228 

Portraiture, Photographic, 

Head Screen for, 'ISa 
Posts, Gate, Fixing, ^153 

, Greenhouse Angle, *189 

, Squaire Moulded, '238 

for Table Tennis Net, 

•296 

, Wooden, Preserving, 141 

. , Proper Position of, 

178 

Pot, Flower, Ladder for, "109 

. Glue, ^267 

Potash Mloa, 313 

, Permanganate of, 351 

Pottery Manufacture, 229' 

Poultry, Drying Beef Scraps 
for, 172 

Powder, Emery, 215 

, Milk, 84 

-, Mica, 228 

, Plate, 224 

, Silver-plating,- 51 

, Tooth, 197 

. Tripoli, 206 

, Washing, Carbonate of 

Soda as, 114 

Powdered Oharoo.xl, 193 

Powdeirlng Gum Arabic, 145 

Precipitating Agents for 
Coal Tar Pigments, 336 

Preservatives in Milk, De- 
tecting, 226 

Preserving Brushes from 
Moths, 81 

Croquet Balls, 161 



Preserving Damp Walls, 121 



Die 



Flowers, 247 

1 Fruit Juices, 322 

Leather, 226 

Rafters, 141 

Studwork, 68 

Timber, 237 

Wood. 141, 237 

Wooden Casks, 250 

Press for Herb Extracts, 

, Oil, 176 

, Paper Embossing. 

for, 187 

, Trousers, '79 

Priming for Woodwork, 62 

Primus Oil Lamp Pump, Re- 
pairing Valve of, 23 

Prints. Photographic Carbon, 
Glazing, 72 

, GelatlDo - chloride 

Colouring, 26 

. . Proportionate Ex- 
posures for, 132 

, Stripping Films 

from, 97 

. . Washer for, ^201 

, Removing Stains from, 

166 

. Transferring, to Wood, 

32» 

Printing Photographs on 
Copper, 207 

Human Skin, 

177 

Silk and Sa- 
tin. •174 



Printing Photograplis in 

Sunlight, 57 

Type, Copper Facing, 181 

Prisms, ' Oa/sting, 345 

, Polishing, 133 

Prize Medals, 63 
Propagator, Plant, •258, '259 
Propeller, Pitch of, 316 

, SUp of. 316 

Protector, Wall, •168 
Prussian Blue, 281 
Publishers' Cases, Binding 

Books in, 348 
Pug Mill for Paint Grinding, 

•323 
Pulley Belt Dressings, 144 
Pulverising Metal In Electric 

Furnace, 234 
Pumicestone Soap, 252 
Pump Delivery Pipe, 200 
, Hydraulic, '291 

Leathers, Softening, 221 

, Oil Lamp, Valve of, 23 

Rod Connections for 

Wells, •172 

, Semi-rotary Wing, 84 

Punt, Building, 80 

, Paint for, 200 

Purfling Violin, Tool for, '186 
Purifying (eee also Cleaning) 

Bed Feathers, 77 

Benzoline, 175 

Sweet Oil, 92 

Push, Door Knocker Electric 

Bell, 131 
Putty, Japan, 63 
, Plasterers". 289, 331 



Quality Marks. Timber, 157 



Quarry Tiles, •304 



Quebec Oak, 



B 



Rack, Collapsible Clothes 

Drying, *288 
for Holding Washers, 

318 

— -. Letter, in Tinplate, ^167 

WirewoTk, *273 

Newspaper, ^349 

, in Wirework, *273 

Walking Stick. '106 
Wire Toast, 219 
Racket, Table Tennis, ^296 

, Tennis, Restringlng. 

•47. 81, •113 



Radius of Arch, Finding, 145 

Circular Curve. 

Finding, *U5 

Rafters, Abutment of. '218 

, Preserving. 141 

Railway Engine. Paint for. 
212 

Ralmproof Overcoat. Clean- 
ing. 45 

Raising Chimney. Scaffold 
for, •148 

Ram, Hydraulic, Water-ham- 
mer in, 141 



Range Boiler, Hearting Value 
of, 75 

Manhoie, Jointing, 

38 

, Fixing, 279 

Openings. Fixing TlleS 

in. 206 

. Smoke Preventer for. 

•183 

Rape Oil used as Lubricant. 
18 

Ratchet, Watch Fusee, Turn- 
ing, 103 1 



Rats Eating Leather, Pre- 
venting, 65 

Rattle, Indian, •74 

Raw Sienna, 297 

Reading Dial of Water Meter, 
•66 

Reamer, American, •US 

Rebate Plane, Converting, to 
Side Fillister Plane, *78 

, Renewing Sole of, 

•191 

Recess Curtains. Supporting, 
•204 
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Eecess, Eoom, Artilstio Mt- 

. ipeot -Jor, *WS 
Eecords, Phonograph, 235, 

275 
Red Clay for Eaithemware, 22 
, Chrome, 130 (see also 

Vormillotiette) 
. Derby, 130 

Dye, 125 

• — - GraBite, G-round lor, 279 
. Madder, 132 

Oxide Palmt, 

, Testing, 214 

Pialmt, Glossy, 199 

, Persian, 130 

, Eoyal, 132 

, Sdgnal, 132 

Keeds, Clarionet, 14, 63 
Refining Oils wl-fih Fuller's 

Earth, 270 
Refuse, Burning Wood, l46 

Destructor, HI 

Register, Table Tennis, *168 
Regulating Clock by the Sun, 

•117 
— - IjOUTre Boards for Dry- 
ing Sheds,. '154 

Speed of Petrol Motor, 

277 

Regnlatoir, Incubator, 104 

Belndeeir Hair, Specific Gra- 
Tlty of, 300 

Relief Decorations, Electro- 
plating, 270 ° 

, Gelatine, made from 

I^eeatlTe, 163 

—— Stamping, White Colour 
for, 81 

Rendering, Cement, 285, 335 

In Plastsrer'fl Work, 289, 

331 

Rendle's Roof Glazing Sys- 
tem, *160 

Bepoussfi Ornament on Coal 
Cauldron, *254 

Reprodnc<t!ion by Half-tone 
Process, 68 

, Photographing for, 22 

Reservoir Dam, Water Pres- 
sure on, *225 

for Storing Water, *81 

Reeln, 174, 271, 311 

, Copal, 328 

, Detecting, In Oil, 305 

Distemper, 57 

Oil for Lubricating, 18 



E'eslli Oil, Testing, by Bro- 
mide Absorption, 271" 

Spirit, 189 

Reylver, Felt Hat, 84 

' , Patent Leather, 222 

ReyolTlng Oilstone, Fitting, 
•149 

Ribbon of Bruges, 160 

Ribbons, Typewriter, Past- 
ing, 231 

— , , Re-dnklng, 166 

Ridge Tiles, ^304 

Riding Bridles, '223 

Saddle, Stain for, 232 

Rifle Barrels (see Gun) 
Riga Oak, 286 

Ring, Chain, Removing. *88 
=, Determining Length of 

Iron for, '214 
, Gas, Oouyeying Fumes 

from; 116 
, Setting Gems in Finger, 

45, 62 

, Shrinking, on Shaft, 283 

Rip Saw, Sharpening, '122 

— Teeth, Setting, 73 

River Sand for Plasterers' 

Work, 324 
Riveted Boots, Reipalrinig, 36 
Riveting China and Glass, 

♦216, *337 

^, Drill for, •337 

Rivets, '337 

Road, Boulder Paving, 295 

(see also Pathway and 

Paving) 
Roadways, Concrete Founda- 

tlons for, '287 
Rock, Imitation, for Photo- 
graphic Studio, 347 * 
, Polishing, 182 

Seotioins, Cutting, 54 

, Polishing, 54 

Rockets, 190 

Rod, Fishing, 89, 129 

, Pike Fishing, 89 

, Portifere, '32 

, , Curtain Lifting 

Device for, *222 

, Salman Fishing, 129 

EoU ■ Holder for Pocket 

Camena, *90 
Rolled Cloth, Estimating 

Length of, 12 

Gold, 144 

SteelJolsts, Strength,*39 



Roller, Fitting, .to Small 

Wringer, •352 ■' " • 
MIU for Paint, *393 

for Stage Curtain, •197 

Rollers, Cycle Chain, Stick- 
ing, 174 

Roman Cement, 266, 289 
Mortar, 278 

Chariot, *119 

RSntgen Ray Photography, 

185 
Roof, Concrete, with Sky- 
Ught, •130 

Glazing, Grover's Sys- 
tem of, *180 

, Eemdle's System 

of, 'lOO 

— -, Hipped Klng-pOst, ^201 

. Iron, Expansion and 

Contraction of, 279 

, Laying Slates on, 288 

, Lead Soakers for, '217 

^, Leaky, *160, •188, 327 

, Mansard, •lOS 

. Measuring, for Slating. 

273 

, \umber of Slates re- 
quired in, 114 

, Observatory. 234 

, Pitch of, 202 

EaJters, Abutment of, 

218 

— ■ Slates, Nails for Secur- 
ing, 107 

. Slating, 140 

, , with Westmorland 

Slates, 127 

, Thatched, 199 " 

Tiles, 67, '304 

, Colouring, 34 ' 

, Pinning on, 211 

— . TlUng, 67 

Truss, Putting, In Posi- 
tion, 219 

. Scantlings for, *137 

, Stresses for, ^137 

, Westmorland, Slating, 

140 
Eooflng-in Back Yard, •HO 
Room Atmosphere, Carbonic 
Acid in, 78 

, Cold Storage, 195 

-, Colour EfEeot In, 247 

-, Scheme for, 186 

- Recess, Artistic Fit-, 
ment for, *309 . 



Eoom, Running Hot- water 
Pipes in, 46 

Walls, Dampj Boarding, 

185 

Rnpe-maMng, Henips for, 251 

';■ Materials for, 251 

Ropes, Grease for, 286 

-, Guy, Anchors for, •193 

Splicing, •29 

, Wire, Tools fo* Splic- 
ing, ^202 
Rose Soap, 112 
Rosewood, Australian, 264 

Graining Ground and 

Colour, 278, 280 

, Greasy Appearance of, 

169 
Rostalng's Dental Cement, 

260 
Rot, Dry, 83, *99, 141, 241 
Rouge E-oyal Marble, Grey 

Ground for, 279 
Eough-castdng, Preservative 

for Studwork In, 68 
Rough-rendering in Plast^r- 

, ers' Work, 289 
Eoyal Green, 154, 175 
—- Red, 132 

Royal Standard, Making, 289 
Rubber (see Indlarubber) 
Ruffler for Sewing Machine, 

•316 
Rugs, Badger Skin, Deodoris- 
ing, 127 
—^—, Bearskin, Softening, 99 
Rule, Slide, Measuring Tim- 
ber with, 243 

, , Use of, 183, 217 

Running Stool and Barrow 

Combined, •95 
Eusset Stain, Saddlers', 342 
Russian Hemp for Eope-mak- 
Ing, 251 

Isinglass, Dissolving, 43 

Eust Joints for Iron Pipes, 

307 
Eustlo Table, ^48 

Work, Staining, 81 

, Varnishing, 81 

Rusty Boilers, 222 

Cycle Frames, 47, 142 

Machinery, 231 

Metal Articles, Tum^ 

■ bllng Drum for Cleaning 

•99 

Piano Wires, 88 



s 



Saddle Boiler, Fixing, •190 
Cruppers, ^245 

Giriih, ^224 

, Repairing, 237 

Panels, Rellning, 238, 

346 
— , StufBng, 238, 346 

Springs, Cycle, Tem- 
pering, 190 



Saddle Stain, 232 
Saddlebags, Cleaning, 136 
Saddlers' Black Wax, 343 
Brown Wax, 346 

Iron Liquors, 232 

Plate Powder, 224 

Stains, 342 

White Wax, 20 

Safe, Meat, ^349 



St. Anne's Miirble Ground, 278 
Salloyllo Acid, 51 

Distemp*, 46 

Salmon Fishing Rod, 129 
Salt, Sea, Substitute for, 18 

, Spirit of, 122 

Salt^lazlng Bricks, 22 

Pipes, 22, '335 

Salts, Spsom, Analysing, 168 



Sand for Cement Rendering, 
335 

In Mortar, Proportion 

of, 278 

for Plasterers' Work, 

324 

, Running, Sinking Well 

or Shaft in, 226 
. Weight of. 228 
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Samials, •126 , 
Sanded Wood,' 95 
Sandpaper Stopping, S5 
Sanitary Pipes, Eartihen- 

ware, '335 
Sapwood ol Timber, 259 
Sitsli, Framing Bar tai '351 
Satin, Cleaning,. I36 

, Printing Pbatograph 

on, *174 
— — , KemoTlng Gloss from, 

72 
Satlnwood, AXistrallan, 864 
— :— Graining Ground, 278, 

280 
Saucepan Steamer, 18 
Saw, Band. Care of, 235 

. . Wheels for, 156 

. Circular, 243 

— -, , att-ached to Lathe, 

♦242 

: , ,. . Sewing 

Machine Stand, *242 
. , , for 'Cutting Hard- 
wood, *210 

• . , Wheel 

Felloes, "211 
, , Pitting, on Spin- 
dle, •350 

. . Gauge lor, *22, 129 

, ; Grinding, *112 

. , GuUeti'ng, 248 

. , , Management of, 

•343 

, — -, Packing, *e5, 218 

. — , Teeth of, 129, •igs 

■ . , Thickness of, 129 

, . Truelng, 218 

7 — • for Cutting Trees, '166 

, Cross-cut, *166 

Gulletlng Machine, ^284 

— ^, Pit, Teeth for, •se 

■ Teeth for Cutting Hard 

Woods, "55 

, Setting, 73 

= Vice, !'40 

Sawing Stool, '45, •245 
Scaffold for Raising Chim- 
ney, *ua. 
Scagllola, Polishing, 165 
Scales, Dividing, 221 
Scaling in Plaster Work, 336 
Scalloping Cutters, Sharpen- 
ing, 160 
Soantlings for Eoof Truss, 
•137 

, Seasoning, 234 

Scene PalmMng, 167 
Scented Soap, 112 
Scents (see also Perfume) 

for Wardrobes, 66 

Sconces, Candle, on Piano 

Front, ^206 
Scotch Coping for Masonry 

Walls, '222 
Scott's Cement, 289 
Scratch Knots, 120 

Brushes, *55 

Scratching Shed for Chlcfcs, 

•277" 
Screeds, 531 

Screen, Bamboo Draught, 
•188 

, Covering, 79, 

' , Fire, in Metalwork, *251 

, Head, for Portraiture, 

•18^ ' 
■ '■ — - Making, 83 



.Screen, Photograph, •IS 
Screw Attachment^ for Ex-j 
temdlng Dining Table, '75; 
,' Dowel, Removing Brok- 
en, 120 

Vice, Bench, *17, [ 

Sculpture, Imitation, 338 
Sea Chest Converted to 

Bench, "igs ^ 

, Dynamite Blasting In,; 

224 

Salt Substitute, 18 

Sand for Plasterers' 

Work, 324 

Water, Salt In, 18 

Sealing Wax, Moulds for, 25 
Seasoning Deal, 274 

— • Wood, Time Required 
lor, 234 

Seats, Church, ^92 

, Couch, Repairing Dam- 
aged, 348 

, Ottoman Music, *102 

, Ship's Life, '262 

, Tacky, Re-vamlshlng, 

136 

Seaweed, Bleaching, 164 

Secret Compartment In 
Drawer, '172 

Cupboard In Mantel- 
piece, *175 

Fa.Sitening for Cupboard, 

•310 

Sectional Lean-to Building, 

•98 
Seed Lac, 259 
Propagator, •258, •259 

Vessels, Bleaching, 196 

^, -Skeletonising, 196 

Segmental Arches, Striking, 

•47 
Selenitic Lime, 71 

Plaster, 289 

Sel-tzogeme, Recharging, 40 

. Removing Top from, 102 

Semi-rotary Wing Pump, 84 ' 
Separator for Petrol Spirit.' 

•200 
Sepia Studies, Canvas 

Frames for, •327 
Serges, Furniture, Cleaning^ 

136 
Serpentine Asbestos, 259 
Serving Mallet for Splicing 

Ropes, *202 
Settee, Bam'joo Garden, '67 
Setting Axles, 107, *249 

- Brickwork, 114 

Carriage Axles, '249 

Springs, ^142, 152 

Circular Saw, 248 ; 

, Gauges toii 

•22 

Diamond, 45 

Gem Rings, 62 

Kitchener, '282 

Plane Cutters, 278 

Saw Teeth, 73 

Sewing Machine Needlej 

290 

Washing Copper, "281 

Wheel Axles, 107, ^249 

Settle with Drawers, '244 
Setts, Paving, 328 

Sewer Excavation, Timber- 
ing, '344 

Manholea, '228 

— ', Overflow in, '240 



Sewer, Testing, •302 

Sewing Machine Cam, Fit- 
ting, 254 

, Cleaning, 280 

, Cotton Breaking' 

in, 63, 274 

-^. Failures with, 274 

Feed Wheels, Ad- 
justing, 338 

Gatherer, •316 

Gathering up' Ma- 
terial, 274 

, Irregular ' Stitch- 
ing in, 88 

, Looping in, 274' 

— • Missing Stitches, 



274 
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Needle Breaking, 



, Setting, 290 

.. Threading,, 77 

, Pfiff, Cotton Break-, 

Ing in, 63 
— - , , Take - up 

Spring in, 56 , 

Huffier, *iW 

■ Shuttle, 254 

' Race, 26 

, Threading, *291 

, Singer, Adjusting, 

•144 

, . Noise in, 184' 

■ Stand, Circular 

Saw Attachment to, •ISO 

, Emery Wheel 

Grinder on, *87 

Sewround Shoes, ^23 
Shade, Lamp, ^30 
Shading Letters, 173 
on Marble Paper, 

Fancy, 48 
Shaft, Bearings for Long, 295 

. Shrinking Sleeve on, 283 

Shafts, Bonding Chimney, 231 
— — , Backhand Hooks for, '15 

, Folding, for Baby Car, 

■ riages, etc., •125, 'UO 
, Golf Club, Attaching, 

337 

Tugs, Lining, 235 

Shafts. Moulded, "ESS 
Shafts, Sinking in Running 

Sand, 226 
Shampoo Stand, 27 
Shark's Backbone, Making 

Walking Stick from, 180 
Sharpening Pinklng-machlne 

Cutters, 160 

■ Rip Saw, •122 

■ Scalloping Cutters, 160 

. Shoemaker's Knife, 172 

Shaving Glass, '220 

Shed, Chicks' Scratching, 

•277 
— -, Cow, 332 
— -»-, Drying, Regulating 

Louvre Boards for, *154 

for Storing Apples. ^159 

Sheepskin, Gilding, 289 ' 
^heet Lead, Burning Joints 

for, 181 
- — . - — ., Welgihts of, 56, 311 

'■ Metals, Flajttenlng, 296 

Flour Bin, ^272 

— - , Planishing Hol- 
lowed, 293 
Sheeting Excavation In Bad 
Ground, '344 



Shellac, 259 ,, . ., .,,,,,, 

- Varnish, Bookbinders', 
95 ■ - 

Shells, polishing Fearl, 200 
Shelves, Book, '170 ■ 

' , Wood for, 20 

Shepherd's Wood-refuse' Fur- 
nace, 146 
Shlnlness, . RErnqving,, from 
, Black Cloth, 49 '';■ 
Shiny Black,' 46 ' ^,. 
Ship's Deck, Filling Cracks 
m, 138 ' •'" ,, 

Life Seats, 'ge? , ; 

;. Lo?,d Water Line In, 76 

Propeller,- Pitch of, 318 

■ — -, Slip of,- 316 

Shipping Marks on Timber, 

157 ,' _ 
Shoes (see also Boots) 
— — , Ladies', 63 

, Pre.servatIon of, 194 

. Rubber, Fixing . Soles 

to, 28 

. , Repairing,. 28 

, Sewround, '23 

Shoemakers'. Awls, *328 
^^- , Fixing Handles on, 

*210 

Brown Wax, 17 

Knife, Sharpening, 172 

, Tempering,. 172 - 

Shooting Board, Adjustable 

Mitre, •167 
Shooting, Trap for Pigeon, 

•208 
Shop, Show-stand for, *236.. 

. Show-table for, '2:6 

Shop-front Fascias, •345 _ 
Showcards, Gelatining, 178, 

213 
Shrink Fits In Machinery, 

283 
Shrlniing Sleeve on Shaft, ' 

283 
■Bhu'trtle Race of Sewing Ma 

chine, 26 

, Sewing Machine. 254 

, , Threading, 

•291 
Side Fillister Plane, *78 
Sideboard Doors, Inlay De- 
signs for, •sa 

, Fastening Top to, '■162, 

Slemens'is Water Meter, •347 
Sienna, Burnt, 297 

, Raw, 297 

Sienna Marble,' White 

Ground for, 279 
Sierra Leone Copal, 128 
Sieve, Milk, *145 
Signal Red Paint, 132 
Signs, Frames for, '50 

, W-rought-iron, ^261 

Slgnwrltlng on Brickwork, 35 

Glass, 169 

Sllioa, 206 
Silicate Glass, 345 

of Soda, 139 

Silk, Oiled, 41 

^— , Printing Photograph 

.on, '174 
, Removing Gloss from, 

72 
• Tapestries, Cleaning, 

136, 

Velvets! Cleaning, 136 

Silky Oak, Australian, 264^ 
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silver, Aluminium, 265 

Beading, Tool for Bend- 
ing, '177 

Bronze Paint, 51 

CandlesUcks, Casting, 

103 

Castings, Small, 103 

Fretwork, Finishing, 58 

, Frosting, 211 

— , German, Annealing, 15, 

217 
, , Drawing Wire In, 

•217 
Metal Hard Alloy, 265 

Plating, Bright, 94 

Comiound, 51 

Paste, 51, 151 

Powder, 51 

Solution, 169 

— , Suhstltutes for, 151 

. EemoTlng Brazing 

Marks from, 120 

Trophy, Photographing, 

22 

— - Wire, Hardening, 94 

Toast Eaok, 219 

Sliver Fir Wood, 255 
Silvering Painted Glass, 221 

Pastes and Compounds. 

51, 151 

Singer Boot Bepairlng Ma- 
chine, Adjusting, '144 

Sewing Machlqe, Noise 

in. 184 

Shuttle Bace, 

26 

Sink, Cracked Earthenware, 
Cementing, 191 

— — Trap, Ventilation Pipe 
on, •75 

Sinking Shafts and Well In 
Running Sand. 226 

Sisal Hemp for Eope-maklng, 
251 

Sitting Eoom Chair, 'gs 

, Colour Scheme of, 

186 

Size for Gliding on Glass, 36 

, Glue, 342 

. Gold, 23 

, , Mixing Paint with, 

269 

.Isinglass, 23 

Sl7lng Gilt Face of Clock, 85 

Wall Paper, 201 

Skeleton Leaves, Bleaching, 

196 
, Mounting, 196 

Sign Frame, '50 

Skeletonlslrig Leaves, 196 
Skins, Badger, Peodoilslng. 

127 

, Curing Small, 14 

•, Dressing Small, 14 

, Gliding, 289 

, Glove, Eemovlng Blood 

Stains from, 168 
, Ham, Making Gelatine 

from. 149 
, Parcihment, Eemovlng 

Palnit from, 187 

, Photographing on, 177 

•, Snake, Softening, 125 

Treated -.vlth Salicylic 

Acid, 51 

Skylight, Concrete Eoof 

with, 'ISO 
Slabs, Paving. 242 



Slap Bangs, 133 
Slate Cardboard, 55 

, Knamelling, 37 

Slaters' Work, Measuring, 192 
Slat-es, Laying, 288 

, Pointing, 242 

, Roof. Nails for, 107 

, , Number required 

of. 114 

. Testing, 267 

. Torching, 242 

Slating, Measuring Eoof for, 

273 

Eoof with Westmorland 

Slates, 127 

Westmorland Eoof, 140 

Sledge Hammiers, Protecting 

Handles of, 128 

Sleeve, Shrinking, on Shaft, 
233 

Slide Eule, Measuring Tim- 
ber wlt(h, 243 

. Use of. 183, 217 

Slides, Optical Lantern Co- 
loured. 331 

, MechanlCELl, 

•12 

Slip, Oilstone, Eeshaplng, 
•184 

Slippers, Carpet, 'VIS 

Smell from Heating Appara- 
tus. 314 

Smith's. Angus. Pipe Coat- 
ing. 117 

Smith's Bellows * Clapperg, 
Ee-covering, 40 

Tools. Stand for, '124 

Smocking, AppManoe for, •63 
Smoke House for Curing 

Baoon, •164 
Pictures. Fixing, 231 

Preventer for Eange, 

*1S3 

, for Theatrical Perform- 
ance, 73 

Smoker's Hanging Cabinet, 
•320 

Smoky Chimney, Curing, 323 

Smoothing Plane Cutter, Set- 
ting, 278 

Snake Skin, Softening, 125 

Snapshot Camera, View 
Finder for. ^275 

Sna/pshots. Stand Method of 
Develorplng, 146 

Soakers, Lead, for Eoof. ^217 

Soap. Brown, 188 

, Carbolic, 116 

, Grey-mottled, 118 

, Honey, 110 

, Pumlcestone, 252 

, Eose, 112 

, Scented. 112 

, Soft. Eemovlng Odour 

of. 13 

Tableting Machine, 108 

, Transparent, 103 

, Yellow, 205 

Socket Pipes, Jointing, •250 
Soda Ash, 13 
— — Carbonate, 13 
as Washing Pow- 
der, 114 

Silicate, 139 

, Washing. 13 

Sodium Peroxide, 313 

, Uses of, 270 

Sofa. ^120 



Soft Soap, Removing Odour 

of, 13 
Softening Bearskin Bug, 99 
- — - Pump Leathers, 221 

Snake Skin, 125 

Water, 108, 302 

Soil Pipe Casings, Fixing, 

•330 
. Timbering Excavation 

In Bad, '344 
Solder, Overheated, 301 
, Eemovlng, from Gold, 

348 

Melting at ISO' F., 222 

201° F., 222 

. Wiping, 336 

Soldering (see alio Brazing) 

Bit, Self-heating, 148 

Bronze Figure, 18 

Lamp, 104 

, Lead Burning com- 
pared with, 284 

Leaded Lights Together, 

69 

Soles, Boot, Repairing, 36 

, Fixing, to Eubber 

Boots, 28 

Solitaire Board, ^129 

Solution, Angus Sndth's Pipe 
Coating, 117 

, Electro-tinning, Blue 

Deposit in, 113 

•, Gelatine, 35 

, Hydrochloric Acid, 122 

-, Iron, 29 

, Logwood. 29 

, Silver-plating, Making 

Large Quantity of, 169 

, Wax, for Glazing 

Prints, 27 

Sound, Preventing, from 
Passing through Party 
. Wall, 115 

Soundboard, Mandoline. 

Cleaning, 92 

. Piano, 45, 2i2 

Soundproofing Floor, 121 

Spanish Marble Faiper, 
Fancy Shading, 48 

Spar or Barytes : White Pig- 
ment, 104 

Sparldng Systems for Petrol 
Motors, •116, 133, •MO, 228, 
301 

Spedfle Gravity of Cork, 300 

Elder Pith. 300 

Portland Ce- 
ment, ^314 

Eelndeer Hair, 

300 

Sunflower Pith, 

300 

Spectacle Frames, Blueing, 
123 

Spectroscope, 274 

Speed of Petrol Motor. Regu- 
lating. 277 

Vessels, Faetors 

Determining. 321 

Spelter, Plate, Mould for, '27 

Spigot Pipes, Jointing, 250 

Spindle Machine, Woodwork- 
er's French, 213 

Spindles, Wood, •266 

Spirit, Alcoholic, Preparing 
Cask to hold, 352 
-, Crude Wood, 52 
- Level Casing, 115 



Spirit, Petrol, Separator for, 

•200 
, Eesln, 189 

of Salt, 122 

Soldering Lamp, 104 

of Turpentine, 71 

Spiriting out in French Pol- 
ishing, 259 

Splicing Rope. '29 

Wire Rope, '29 

: , Tools for, ^202 

Splints, Match, 341 

Split Tube, Bending, 63 
Splitting Firewood, Machine 

for, '18 
Spokes in Cycle Wheels. Ar- 
ranging, 56 
Sponge Lead, 231 
Sponges, Sterilising, 250 
Spout of Teapot, Mending, 

231 
Spring Catch for Cupboard, 

•310 \ 

- — - Collet, Watch Balance. 

126 
Cushion. •77 

Miattress. Wiring, 70 

Springs, Carriage, 152 

. , Setting up, ^142 

— -, Cycle Saddle, Temper- 
ing, 190 

, Take-up. In Sewing Ma- 
chines, 56, 274 
Spruc-e, 20 

Ochre for Fllllng-up 

Woodwork, 49 

Products. 179 

Square Yard of Boards. Find- 
ing Running Feet in, 150 

Squares, Head Collar, Add- 
Ihg Chapes to, 280 

. Veneer, for Chess Table, 

84 

Squaring Dimensions, 191 

Squibs, Firework, 215 

Stable Fittings, ^292 

Staff, Fixing Flag to, •332 

Stage Curtain. Wooden Boi- 
ler for, •197 

Moonlight Scene, Palut- 

ing, 167 

Rustic Table, ^48 

Stain, Brown, for Oak Pic- 
ture Frame, 86 

. , Trellis Work, 

184 

. Carbolic Floor, 79 

. Dark Oak Oil, 162 

. Oak, 96 

. , Nut Brown, 137 

. Oil, 191 

. Varnish, 51 

for Saddle, 232 

. Saddlers', 342 

, Walnut Varnish, 51 

Staining Chest of Dr.\wers, 
57 

Glass, 140 

Llgnum-vltsB, 187 

Marqueterle, 160 

Oak Furniture. 253 

Rustic Work. 81 

Vellum Green, 107 

Wood, Aniline Dyes 

used In, 216 

Woodwork, 115, 261 

Stains, Removing Blood, 

from: Parchment, 168 
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stains. Removing Cider, Uom 

Linen, 129 

. , from Carpets, 137 

. , Dressed 

Stoxies, 88 
, , Engravings, 

166 
, Grease, from Ivory, 

268 
, on, Irom Book 

Cover, 77 

, 1 from Marble, 116 

, Paratan, from 

MacMntosh, 208 
, Tar, from Carpet. 

183 
. , from Upholstered 

Furniture, 136 
, , YorksUre 

Stone, 82 
Stair Treads, Fixing Br«,ss, 

on Stone Steps, 205 
Staircase, Marlilinig, 41 
Stairs, Measuring, 139 
Stall Manger, •292 
EVtamplng Blacklead Pencils, 

86 

Brass Labels^ 161 

, Relief, White Colour 

for, 81 
Stamps, Rubber, 43 
Stand, Camera, *125 

. Carved Oak Gong, '105 

, Fire Irons and, *123 

. Flower, '121 

■ . Greengrocer's Portable, 

•58 

, Metal, '325 

, Plant, •207 

for Kevolvlng Oilstone, 

•149 

. Shampoo, 27 

. Show, ^236 

for Smith's Tools, '124 

, Tea-kettle and, ^340 

, Timing, for Clocks, •212 

, Window, for Flowers, 

121 
Standard Oil Lamp, '315 
Starch, Laundry, 54 

, Maize, 88 

— ^, Mixiing Beeswax with, 

79 
Steam Engine, Knock In, 264 
. Exhaust, for Heating 

Water. 'Sa 

. Heating Building by, 75 

Pipes, Sizes of, 208 

. Water by, 148 

Laundry, '171 

. Temperature for Decom- 
posing, 216 



Steamer for Saucepan, 18 
Steel Balance Staff for Lever 
Watch, 165 

, Bessemer, 325 

, Blueing, 123, 185, 287 

, Browning, 316 

Casting, 108 

Chains, Weldless, 256 

- — . Coke for Melting, 217 

, Distinguishing Cast and 

Wrought Iron from, 325 

Hammer, Hardening, 28, 

41, ^57 

Hardening Baths, 333 

Joists, Strength of, '39 

Paper-cutters, Temper- 
ing, 17 

Picks, Welding, 59 

Plates, Tinning, 283 

Tubes, Weldless, 249 

Umbrella Tube, Repair- 
ing, 50 

■, Welding, to Iron, 46 

Wire S Hooks, ^82 

Steelwork of Watch, Polish- 
ing, 157 

Stencil Cutter, 155 

Ster hens' Blae-blaok Ink, 352 

Step Ladders, Grooving Sides 

of, •104 
Steps, Stone, Fixing Brass 

Stair Treads on, 205 
, • , Repairing Nosings 

of, 13 
Sterilising Sponges, 250 
Stick Handle, Bending, 119 

, Removing Dowel 

Screw from, 120 

Lac, 259 

Rack, •106 

, Walking, made from 

Shark's Backbone, 181 

Stick-maker's Chucks, ^73 

Sticks or Splints, Match, 341 

StitOhes, Missed, in Sewing 
Machine, 274 

Stitching, Irregular, in Sew- 
ing Machine, 88 

Sties, Pig, ^252 

Stock Bricks, Colour Wash 
for, 87 

St<me, Bath, 296 

Blocks, Hoisting, ^274 

, Dressed, Removing 

Stain from, 89 

, Flag, 241 

, Forest of Dean, 259 

Lime, Weight of, 228 

, Painting Wiivjiow 

Frames to Resemble, 56 

Pedestal, •219 

Sections, Cutting, 54 



Stone Sections, Polishing, 54 

Steps, Fixing Brass 

Stair TresHs on, 205 

, Rei>alrlng Nosings 

of, 13 

, Yellow Stopping for, 61 

, Yorkshire, Removing 

Stains from. 82 

Stones, Flag, 241 

, Paving, 328 

Stonework, Painting, 106 

Stoneworkers' Tools, Forg- 
ing, ^107 

Stool and Barrow, Child's 
Combined, •95 

. Foot, ^324 

• , Sawing, •45, ^245 

, Wooden, •161 

Stopping {see alio Fillers) 

, Sandpaper, 55 

for Stone, 61 

Stopplng-oH Varnishes for 

Electro-platers, 52 
Storage, Cold, 195 
Storing Apples, Shed for, ^159 
Storm Overflow In Sewer, 

•240 
Stourbridge Fire Bricks, 163 
Stove, Core, •lie 

Enamelling Cans, 16 

Cycles, 15 

■ ■ Tin Goods, 16 

Trunks, 16 

Pipe, Quick - drying 

Black Paint for, 69 

■ , Waterproof Joint 

for, *342 
Straightening Bulging Wall, 

•223 

Wire, ^53 

, Machine for, ^326 

Straw, Bleaching, 157, 

Plait Mill, '27 

Stream, Gauging Flow of, 

•290 
Street Organ, Barrel for, 33 
Stresses for Roof Truss, ^137 
Stringing Tennis Racket, ^47, 

81, 113 
Strings, Violin, 189 
Stripping Films from Photo- 
graphic Prints, 97 
Stucco, Portland Cement, 289 
Stud-block, Improved, ^205 
StiTdlo, Photographic, '127 

. , Balustrade for, ^49 

. , Imitation Rock for, 

347 

, . Tree for, 347 

. , Pedestal for, '49 

and Summer House 

Combined, ^69 



Studwork, Preservative for. 
68 

Stuffing (seo alto Upholster- 
ing) 

Furniture, 188 

- — • Saddle Panels, 238, 346 

Suet Chopper. '191 

Sugar Candy, 52 

, Electrical Extraction of, 

250 

, Making Vinegar from, 

85 

Sulphate, Ammonia, 'IBl 

. Copper, 121 

. Ferrous or Iron, 136 

Sulphur, Melting, 169 

Sulphuretted Hydrogen, 82 

Summerhouse, Staining, 81 

— — and Studio, Combined, 
•69 

, Varnishing, 81 

Sun Blinds, ^294 

, Regulaiting Clock by, 

•47 

Sundial, Hour-lines on, ^127 

Sunflower Pith, Speoifle Gra- 
vity of, 300 

Sunlight, Composition of. 
•346 

Surcingle, Repairing, 237 

Surface Water, Manhole for, 
•228 

Suspender, Coat, 54 

Swage Saws, Gauges for Set- 
ting, ^22 

Sweating Water Pipes, 220 

Sweeping Chimneys, 94 

Sweet Oil, Purifying, 92 

Sweets: Acid Drops, 17 

, Boiled, 17 

: Chocolates, 17 

: Lemon Drops, 17 

, Materials for, 17 ' 

: Pear Drops, 17 

: SugaiT Candy. 52 

: Toffee, 17, 113 

, Utensils for, 17 

Swing Door, Fixing Hinges 
to. ^237 

, Heel for, •237 

Syendte, 296, 328 

Syenltic Granite. 296 

Syphon Barometer, Faulty, 
154 

, Charging, '66 

, Earthenware, 332 

. Plumbers', 288 

Trap, Hand-made Lead, 

159 

, Ventilation Pipe 

on. '75 

Syrups, Filtering, *185 
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Tahle, Bamboo. '135 

, Billiard. Care of, 119 

, Card, •74 

, Chess, Cutting Veneer 

Squares for, 84 



Table, Ohess, with Secret 
Spring Drawer. ^59 

. Collapsible, ^278 

Drawer, Additional, 

♦306 



Table, Extending. 'Ill 

. , Screw Attachment 

for, '75 
Extension for Table Ten- 
nis, '68, 398 



Table Jelly, 63 

Lamp, Acetylene, 166 

. Mahogany. Restoring 

Colour of, 91 
, Occasional, ^318 
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Table, Octagonal, *30, *7Z 

, E&palrlng, '247 

,■ Rustic, MS 

, Show, •236 

for Table Tennis, 'es, 

•312, 396 

Tennis Balls, PIcker-up 

for, •49, •206 

— ^ ^ — •' Clamps, ^296 

■ Nets, •296 

— Poste, ♦296 

Racket, *296 

■ Register, •lee , . 

Requisites, ^296 

n Tables for, •es, 

•312, 396 

Top, Inlaid, French Pol- 
ishing, 102- 

for Table Tennis, 

296 

, Woods for, 20 

, Three-legged Bound 

Top, •301 

, Yacht, •194 

Tablets, Chloride of Calcium, 
192 

Tacky .Seats, Revarnlshlng, 
136 

Tallstook for I;athe, Wooden, 
•16 

Take-up Cam In Sewing Ma- 
chine,, 254 

Spring In Sewing Ma- 
chine, 66, 274 

Tallow, Hardening, 45 

as Lubricant, 18 

, Rendering, 82 

Tan Colour, Coach-painters', 
14 

Tank, Glue, ^267 

Hot-water System, 101 

, Leaky Wooden, Closing. 

290 
Tanning Hides Electrically, 

344 
Tap, Kelvin Water, •67 
Tapers, Wax, 40, 309 
Tapestries, Cleaning, 136 
Tar, Coal, Preparing Pig- 
ments from, 336 

PaTdng, 248 

Stains, Removing, from 

Carpet, 183 

Varnish, 19, 36 

Tarred Surfaces, Painting. 

121 
Tea Chests, Making Garden 
Chaiirs from, *148 

Kettle and Stand, ^340 

Team Harness, Oil for, 255 
Teapot, Casting, In Metal, 5S 

- Spouti Mending, 231 
TeeiKh Cement, 260 

Powders, 197 

Telephoto Lens, Makeshift, 

•22 

Telescope, Astronomical, 
Adding Terrestrial Eye- 
piece to, 155 

, Dumpy Level, Adjust- 
ing,. 221 

Lenses, Cleaning, 89 

, Eepollshlng, 135 

Sliding Tubes, Rebla';k 

enlng, 126 

Temperature Effect on Elec- 
tric Resistance of Metsls, 
315 ■ 



Temperature Efleot on Iron 

Roof, 279 

Tie Rod, 78 

— ■■ of Decomposing Steam 

and Water, 216 
Tempering Carriage Springs, 

152 - - - - _.. 
Cycle Saddle Springs, 

190 . 

Shoemaker's EJulfe, 172 

Tennis -Court, Setting out, 

76 , 

■ Racket, RestriHging, '47, 

81,1 •;13 

, Table (see Table Tennis) 

Tenon Saw Teeth, Setting, 73 
Tension Irregular in Sewing 

Machine, 274 
Teresbtoe, 104 

Terrestrial Eyepiece for As- 
tronomical Telescope, 155 
Testing Aneroid Barometer, 

97 ■ 
- — Boiler, Pump for, *291 
— - Brazed Joints, 26 

Bread, 205 

Bricks, 207 

Cycle Frame Brazed 

Joints, 26 

'-: — — Tubes, 26 

Disinfectants, 245 

■ Drains, •302 

Driers, 218 

Lime, 173 

Milk, 94 

Oils by Bromide Ab- 
sorption, 271 

Paint Driers, 218 

Pigments, 214 

Pump, Hydraulic, ♦291 

Sewers, ♦302 

Slates, 267 

■ Wheatmeal Bread, 205 

■ White-lead, 240 

Thaitched Roofs, 199 
Theatrical Moonlight Scene, 
Painting, 167 

Performance, Fire and 

Smoke for, 73 

Theimlte, 249 
Thermometer, 77 
Thermostat, Incubator, •62 , 
Thinning Varnish, 124 
Thread Breaking In Sewing 

Machine, 274 
Threading Curved Needle 

Sewing Machine, 77 
Sewing Machine Shuttle, 

•291 
Thrust on Arch, '12 
Thumb, Artiflcial, 186 
Tie P^d. Temperature Efleot 

on, 78 
Tiled Firegrate, Fixing 

Panel to, ♦202 
Tiles, Cementing, to Iron, 114 

, Colouring, 34 

. Fixing, in Range 

Openings, 206 

, Floor. *304 

, Hip, Bevels for, ^20 , 

, Pinning, on Root, 211 

. Pointing, 242 

. Quaarry, '304 

, Ridge, *304 

- — , Roofing, 67, •304 

, Torching, 242 

, Valley, Bevels for, •20 



Tiles, Weight of, 228 
muag'.Roofs, 67, 211 
Tilt, Van, Covering, 45 

, , Setting out, •l.'iS 

Timber, Australian, 264 

, Braxids on, 157 

, Cutting, ^303 

-^, Defects of. 263, 281 

:, Dry Rot in, 83. 'W, 141, 

241 

, Mepjsurlng, 149, 243 

, Preserving, 237 

. Quality Marks on, 157 

, Sapwood of, 259 

, Shipping Marks on, 157 

Timbepng Sewer Excavation 

in Bad Ground, •344 
Time,- Finding, by 4-ft. Rod, 

■63- 
Timing Stand for Clocks, •212 
Tin Boxes, Paste for Label- 
ling, 72 
— f. Castings, Mould for, 177 

, Extracting, from Tin 

Plate, 107 

• Goods, Stovlng, 16 

, Green Lacquer for, 153 

—^, Ink for Marking, ,288 
-: — , Phosphor, for Making 
Gunmetal, 21 

■ Trunks, Stovlng, 16 i 

Tinning Cast-iron, 186 

Copper Bit, 245 

Iron, 153 

Solution, Blue Deposit 

in, 113 

Steel Plates, 283 

■ TJtensdls, 153 | 

Tin-plate, Extracting Tin 

from, 107 
Lamp, Heat - resisting 

Paint for, 153 

Letter Rack, ^167 

-■ — ■ Match Holder, •167 
Tinting Colours, 31, 124 
Tip, Gilder's, Using, 62 
Tips, Cementing,- on Billiard 

Cues, 191 
Tissue Paper as Balloon Ma- 
terial, 146 . 
Toast Hack, Wire, 219. 
Tobacco, Cutting, 234 

, Handling, 234 

, Hajiging, 234 

Manufacture, 138 

Pipe, Briar-root, Polish- 
ing,, 50 

i Clay, Nicotine Es- 
caping from, 13 

- — — , Meerschaum, 

Cleaning, 40 

. . Removing Co- 
lour from, 118 

, . Re-waxing, 40 

Rack, ^349 

Toffee, 17, 113 

Toilet Glass, '220 

Tones, Colour, 315 

Tongs for Lilting Stone 

Blocks, ^274 
■, Pin, Fiddle Drill made 

Irom, •206 

, Pipe, 59 

Toning Bath, Borax, 144 

— — Prints on Albumfenlsed 

Paper, 57. 

Satin, mi 

Tool Bag, Plumber's, 225 



Tool XJhest with Drawers, 

•230 
— - Stand, ^134 
-. — for Bending Metal Bead- 
ing, '177 

, Boring, •lis 

-—, Graining, 326 

— r- Machine, Guards for, 255 

-- — , Masons', Forging, ^107 

, Plumbers',- 237 

,' SmHih'B, Stand for, ^124 

Tools, Wptoihmakers', 171 
Tooth' Cements, 260 

"Powders, 197 

Toothed Wheel, Power and 

Strength of, 291 
Top, Bath, •239 , 

, Chlflcmler, •162' 

-. Co)inter, Covered with 

Zinc, 111 
•, Inlaid Table, French 

Polishing, 102 ' 
, ^eltzogene, Reniovlng, 

10^ ' 

, Sideboard, *1BZ 

Torch, Miniature, 80 
Torching Slates and Tiles, 242 
Toy Balloon, 340 
Traces, Repairing, 246 
Tragaoanth Gum, 271 
Trailer, Cycle, '285 
Transferring Pictures to 

Wood, 329 
Transfers, 52, 100 

. Removing, from Cycles, 

■166 
Transparencies, Photogra- 
phic Carbon, 35 
Transparent Soap, 103 
Trap Harness, Repairing, 344 

, • Nest lor Fowls, •151 

, Pigeon,. '85 

, , for Shooting Pur- 
poses, *20S 
Traps, Earthenware, 332 
, Sink,' Ventilation Pipes 

on, ^75 
— -, Syphon, ' Hand-made 

Lead, 159 ., , 
, , Ventilation Pipes 

on, •75' 
Travelling Case for Live 

Chickens, ^64 
Treacle Toffee, 113 
Tread of Cycle, 217 
Treadle Grindstone, Fitting 

up, '226 
Treads, Fixing Brass, on 

Stone ^eps, 205 
Tree Oil', 150 
— Trunk, Imitation, for 

Photographic Studto, 347 
Trees, Grafting Wax lor, 343 

•. Sapwood of, 259 

, Saws for Cutting, •les 

Trellis Work, Brown Stain 

for, 184 
Triangular Piece of Land, 

Equally Dividing, ^141, 

•165 
TTlcycle (ee« Cycle) 
Tripod Camera Stand, •ISS 
Tripoli Powder, 206, 259 
Trolley, Piano, •J-52, n76 . , . 
Trophy, Silver. Photograpli- 

llig.'22 , 

Trough, Washing,- *54 
Trousers Press, •79 
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Truok. Piano, 'ISa, 176 ' 

Truiifcs, Stovlng Tin; '16' 

Truss, Roof, Puttliig In Posi- 
tion, 219 

'■ . , Scantlings for, 

•137 

— —, , Stresses lor, *137 

Tub, Re-bottomlng, 83 

•Tube, Bells, 167 

Oongs, 167 

Tubes, Baromeiter, Inserting, 
86 

, Bending Split, 63 

, Cycle, 249 

, . Bending Jig lor, 

♦57 

, , Br&zlng, 204 

, Tyre, Shortening, 

•209 

lor Firing Guns, *89 

, Indlarubber, Making 

Gas-tight, 322 



Tubes, Indlarubber, Mould- 
ing, 84 

— '-, ■ Uniting Vulcanite 

Tubes to, 123 

, Iron, Weloblng,' 158 

, Plueckor's, 274 

■. Shrinking Sleeyes on, 

283 

. Telescope Sliding, Ee- 

blaokenlng,'126 

, Umbrella Steel, Repair- 
ing, 50 

. Vulcanite, Uniting Rub- 
ber Tube to, 123 

— , Weldless Steel, 249 

Tubular Boiler, Heating 
Value of, 75 

Tutted Upholstered Work, 
Setting out, 125 

Tugs, Lining Shalt, 235 

Tumblers, Cutting Ornament 
on Glass, 303 



Tumbling Drum lor Cleaning 

Rusty Metal, 'Sg 
Tung Oil, 150 

Turkish Bath Cabinet Heat- 
er, '158 
Turned Wood Spindles and 

Finlals, •266 
Turner, Egg, for Incubaitpor 

Drawer, •113, ' •352 
Turning Watch Cylinder, 94 

Fusee Ratchet, 103 

Turpentine, 71 

and Gold Size, Mixing 

Paint with, 269 
Oil, Mlxilug Paint 

with, 269 
Substitutes, Disguising 

Smell of, 218 
Tusk, Polishing, 17 
Irwlne, Bookbinders', 17 
Type, Facing, with Copper, 

181 



Typewriter Ribbon Selv- 
edges, Pasting, 231 
— — Ribbons, Re-inklng, 166 
— — Spacing Levers, Hard 

Alloy lor, 265 
Tyres, Channel. Welding, 74, 
•144 

. Furnace for Heating, 

•246 

, Pneumatic, Blisters on, 

51 

. , Blowing ofl Elm, 

301 

, , Heading, 186 

. , Re-rubbering, '93' 

. , Shortening Inner 

Tube of, •209 ' 

. , Wire at, 187 

. Rubber, Cracking, 69 

, , Putting on Car- 
riage Wheels, '131 
, Wired-on Rubber, •131 



u 



Umbrella Cover, Blackening, 

98 
Handle, Removing 

Dowel Screw from, 120 
T — Tube, Repairing, 50 



Upholstered Footstool, ^324 

Furniture, Cleaning, 136 

, Moth in, 122 

, Removing Stains 

from, 136 



Upholstered Work, Setting 

out Buttoned, 125 
Upholsterers' Flocks, 126 
Upholstering (see alto Stuff- 
ing) 



Upholstering, Wood for, 25 
Upright Joint, Plumber's 

•236 
Urn, Copper, Cleaning, 75 
Utensils, Tinning, 155 



V 



Vacuum Brake, 232 

System of Ventilation, 

277 

Valley Tiles, Bevels for, '20 
, Valv«3, Air, on Water Mains, 

S7, '199 
— -, Oil Pump, Repalrdng, 23 
Van Hit, Covering, 45 

, Setting out, '155 

Vapour Bath, Painting In- 
terior of, 80 

of Water, 283 

Vaiml«h, Black, for Drain 

Pipes, 27 

, , Ironwork, 27, 

96 

Blooming, 273 

• — ; Bookbinders', 95 

, CairboUc Floor, 79 

-—, Carriage, Thinning, 124 

Clouding, 273 

. Oopai; 130 

, , for Electro-platers, 

52 



Varnish Cracking, 273 

, Elastic, 341 

, Electro - platers' Stop- 

ping-oH, 58 

, Flatting, 164, 273 

- — for Golf aubs, 116 

, Naphtha, 52, 96 

. Negative, 21 

Oil. 150 

-— Pitting, 273 

. Removing, 34, 136 

•, , from Oarvdngs, 351 

. , Negative, 171 

; — , , Oil Painting, 

297 
— - Stain, Oak, 51 

, Walnut, 51 

, Stopplng-oft, 52 

, Storing, In BairelB, 30 

— , Tacky, Removing, 136 

, Tar, 19, 36 

: Thinning, 124 

, Wood Naphtha, 52, 96 

— •. Oil, 150 



Varnished Oak Woodwork, 
Restoring Colour of, 109 

Varnishing American 

Pianos, 131 

Balloons, 340 

Bath Top, 186 

CofOn, 20 

Negatives, 21 

Rustic Work, 81 

Street Door, 61 

• Tacky Seats, 136 

Violoncello. 109 

Vase, Riveting Broken, ^337 
Vaseline, 172 

, Colouring, Green, 138 

Vats, Preparing, to hold Al- 
coholic Spirit, 352 
Vegetable Oil Lubricant, 18 

, Refining, with Ful 

ler*s Earth, 270 

. Testing, by Brom 

Ide Abaarptlon, 271 

Vehicle Wheels (see Wheels) 
Vellum, Cleaning, 82 



Vellum, Removing Blood 
Stains from, 1C8 ' 

, Stalnlnjg, Green, 107 

Velvet, Cleaning, 136 

Seat Covers, Repairing 

Danuaged, 348 

Veneer, Dyeing, 110 

, Glueing, 257 

, Renovating, 90 

, Removing Old, 347 

Squares, Cutting, 84 

Venetian Blind. '182 

Paste, 29 

Ventilation of Bedroom, 119 

Pipe Cone, Height of, 49 

on Sink Trap, *75 

— , Systems of, 277 
Ventilator, Dark Room, 

•347 , 

, Metal, •347 

Ventriloqulal Doll Beads, 200 

■ , Pneumatic, 'IS 

Verandah Brackets, *bi 
Verge Watch Stopping, 111 
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Vermilion, 132, 272 

, Mock, X30, 132 

VermUlonetite, 132 

■Vermin, Destroying, by 

Fumigation, 155 
Vernier, DlTldlng, 221 
Vessel, Determining Power 

Required to Drive, 307 
— , Factors Determining 

Speed of, 321 



Vestas, Wax, 40 

Vice, Bench, '17 

, Hand Saw, "40 

, Improved, '300 

View Finder lor Snapshot 
Camera, *275 

Vignetting Bromide Enlarge- 
ments, '181 

Vinegar, Making, from Su- 
gar, 85 



Vinegar Plant, 83 
Violet Marking Ink, 348 
Violet-black Marking Ink, 

343 
Violin Bow, Mending, 175 
, Cracks in, 164 

Purfllng, Tool lor, '186 

, Rendering, Wlent, 189 

— Strings, 189 

, Worm Holes In, 57 



Violoncello, Revarnlihlna 

109 
Virginian Creeper on Wall, 

200 
Vulcanite, 341 (see also Indla- 
ruhher) 

, Cement lor, 61 

, Polishing Turned, 81 

Tube, Uniting, to Rub- 
ber Tube, 123 



^W 



Wagon, Motor, Wheel lor, 
•108 

Walking Stick Handle. Bend- 
ing. 119 

, Removing 

Dowel Screw fiom, 120 

mado from Shark's 

Backbone, 181 

Back. "106 

W-all Brackets, Wooden, *60 
Matchboxes, '19 

Paper, Cleaning, 23 

^— , Mica Flour lor, 228 

, Paste tof, 29, 128 

. Removing Grease 

from, 323 

showing Glossy 

Patches, 141 

, Sizing, 201 

— Smudging, 201 

Protector, *ies 

Walls, Concrete, Causes ol 

Cracking in, 258 
, Creepers an, to Prevent 

Damp, 200 

, Damp, Boarding, 135 

, — ' — , Paate for Paper- 
ing, 128 
, , Preservative lor, 

121 

, Drab Distemper lor, 80 

, Dwarf, Protecting, *Sd 

, Ivy on, 200 

, Lime-washed, Paste lor 

Papering, 128 
, Ma/sonry, Scotch Coping 

lor. »222 
, -Party, Sound passing 

through, 115 

, Scotch Coping lor, *222 

, Straightening Bulged, 

•223 

, Thickness of, •280 

— '-, Washable Distemper 

lor, 164 
Walnut, 20 

, American, 20 

, Black, 20 

■ Graining Ground,' 278, 

280 
— — Overmantel, *233 

Varnish Stain, 51 

Waltham Watch. Putting, In 

Beat, 107 



Wardrobe, Estimating Quan- 
tity of Wood for, 15 

, Scents for, 66 

Warmer, Mufl, 185 

Warping, Preventing Mautel- 
boards from, *307 

Washable Distemper, 164 

Washbasin Ranges, Hot 
wjuter Apparaitus lor, '201 

Washer, Mechanical, for 
Photographic Priuls, •201 

AVashers, Rack for Holding, 
318 

Washes for Brickwork, BI, S7 

Washing Copper. Setting, 
•231 

Powder, Carbonate of 

Soda -as, 114 

Soda, 13 

Trough for Laundry, ^54 

Washstand, Bamboo, *329 

Watch Balance Pivot. 
Strad-ghtening. 199 

Spring Collet, 126 

Case, Gold Filled, 144 

, Removing Mercury 

from, 30 

, Cleaning, 52, 72 

Cylinder, Selecting, 94 

— , Turning, 94 

— - Date Indicator, Perpe- 
tual, 'IBS 

, Finishing, 60 

, Fitting Third Pivot to, 

147 

Fusee Ratchet, Tumimg, 

103 

, Geneva, Altering Hair- 
spring of, 134 

, , Removing Main- 
spring of, 186 

Glass, Grinding, In 

Turns, 103 

Hairspring, Altering, 

134 

, Cleaning, 53 

, Fixing,- to Collet, 

173 

Jewel Holes,- Polishing, 

148 

"Jobbing, Materials for, 

209 

, Keyies.=, Removing Cen- 
tre Wheel of, 164 



Watch, Lever, Balance Stafl 
ol, 165 

, Fscajpement Ac- 
tion, •351 

, , Faulty Chain, 142 

— , , Putting Chain on, 

134 

, , Stopr^ing, 177 

Malu-sprlnt'3, Fastening, 

84 

, Removing, 186 

Making, Tools for. 171 

, Removing Mercury 

from, 30 

Repairing, Tools lor, 171 

Steelwork, Polishing, 

157 

Stopping, 111, 177 

. Verge, Stopping, 111 

, Waltham, Putting in 

Beat, 107 

, Waterbury, Cleaning, 72 

Water Circulator for Incuba- 
tor, '123 
— - Coiour Canvases. Frames 

for. ^327 
— - Paint for Machin- 
ery, 232 

Colours, 28 

Discoloured In Hot- 
water Apparaitus, 88 

, Dynamite Blasting In, 

224 

Freezing in Cistern, 47 

— . Preventing'. 41 

In Gas Pipes. 225 

— -, Gauging Flow of, •290 

-, Heating, by Steam. 148 

Jacket. Gas Engine, Re- 
pairing, 88 

Mains, Air Valves on, 

57, "199 

, Replacing Broken 

Iron Pipe in, 182 

Meter. Reading Dial ol, 

•66 
• , Siemens'*, ^347 

Motor, •268 

Overflow in Sewer, ^240 

■ Pipe Casings, Fixing' 

•330 

Pipes, Galvanised, 55 

, Lead, Weight ol, 



Warter Pipes, Leaky,' Repair- 
ing, 185 

, Ridding, of Gas 

Odour, 25 
Sweating, 220 

Pressure on Reservoir 

Dam, ^225 

Reservoir. 'Bl 

. Sea. Salt In, 18 

-, Solteniag, 108, 302 

', Surface, Manhole lor, 

•228 

Tap. Kelvtn, ^67 

', Temperature lor De- 
composing, 216 

Vapour, 283 

Wheel, Pelton, Buckets 

on, •ISS 

Waterbury Waitches, Clean- 
ing, 52, 72 
Water-hammeir. 141. *287 
Waterprool Joint lor Stove- 
pipe. •342 

Pastes lor Carriage Har- 
ness, 343 

Waterprooflng Cardboard, 162 

Halt, 246 

Paper, 113, 162 

Playing Cards, 162 

Wax, Black, 343 

, Brown, 17, 346 

. Oamiauba, Moulding, 86 

Oast of Footprint, 48 

-, Grafting, 343 

, ModelUng, 210 

Moulds lor Plaster 

Casts. 32 

. Paraffin, Melting Point 

of, 345 

. Saddler's Black, 3^13 

. Brown, 346 

. White, 20 

, Sealing, Mould for, 25 

-. Shoemakers' Brown, 17 

Solution lor Glazing 

Photographic Prints, 27 
Tapers, 40, 309 

V-e«ta Manufacture, 40 

Waxes, Analysing Mixture ol, 

. 58 
Waxing Meerschaum Pipe, 4i> 
Wearther-struck Joint, •111 
Weaving Carpets and Mat- 
tings, Wood lor, 25 
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Weed KUlOT, 116 
Weilght of Briofcs, 228 

Chalk Line. 228 

Coal Banks, '48 

Hair for Plaster, 

228 
Hull ol I/aninoh, 305 

Lead Pipe, 286 

Sheet, 56, 311 

Mortar, 228 

Portland Cement, 

228 



Sand, 228 

Stone Lime, 228 

Tiles, 228 

Welding Cast Steel Pick-s, 59 

Channel Tyres, 74, »144 

Iron Cylinders, 158 

Tubes, 158 

Steel to Iron, 46 

with Thermite, 249 

Weldless Steel Chains, 256 

Tubes, 249 

Well, Pump Eod Connec- 
tions lor, '172 

, Sinking, in Eunning 

Sand, 228 
West Indian Copal, 328 
Westlnghouse Brake, 232 
Westmorland Boof, Slating, 

140 

Slates, Slating Eoot 

with, 127 

Weymouth Bridle, *219 

Pine, Products ot, 179 

Winching Lead Pipe Bends, 

243 
Wheatmeal Bread, Testing, 

205 
Wheel Axles, Setting, 107 
— - Barometer, Faulty, 154 
- — - Barrow and Eunntng 

Stool, *95 

Felloes, Circular Saw 

for Cutting, *211 

Greases and Lubricants, 

191 

Tyres (see Tyres) 

Wheels, Artillery, '115 

, Band Saw, 156 

, Boxing, •263 , 

- — , Carriage, Putting Eub- 

ber Tyres on, *131 
, , Cycle, Arranging Siiokes 

in, 56 
— — , , Converted to Band 

Saw Wheels, 156 

. Eniery, 215 

, Lathe Driving, *319 

— , Motor Wagon, *108 
, Pelton Water, Buckets 

on, '135 
, Sewing Machine Feed, 

338 
, Toothed, Power and 

Strength of, 291 



Wheelwright's Boring Bits, 
•118 

Whip Lash, Plaiting, 54 

Whirler for Drying Nega- 
tives, 323 

White, Chinese, 104 

Deal, 20 

Enamel Paint, 74 

Yellowing, 206 

Enamelling Madeira 

Chairs, 188 
. Fl'ake, 104 

Ground lor Sienna Mar- 
ble, 279 

- Lead, 104 

Paint, 55 

, Tinted, 182 

, Paints free from, 

46 

Substitutes, 257 

, Testing, 240 

Light, Composition of, 

•346 

-— Marble Grounds, 279 

Metal Lining for 

Brasses, 220 

Mica, 313 

Painit for Canoe Yawl, 

209 

, Ivory-tinted, 209 

Paste for Brown Boots, 

174 

Pigments, 104 

Pitch Distemper, 57 

Wax, Saddlers', 20 

, Zino, 104, 257 

Whitening OeHdngs, 240 
Whitewood, American, 20, 137 
Wick, Candle, 332 
Wilton Carpet, Eemoving 

Stains from, 137 
Winchell's China Cement, 216 
Window, Bay, Bamboo Fit- 
ment for, '303 

, , Cornice Pole for, 

•107 

Blinds, Perforated, 26 

, Cleaning, 151 

Flower Stand, •121 

Fountain, 178 

Frames, Painting, to 

Besemble Stone, 56 

, Lead Light, Soldering 

Calmes of, 69 
- — - Openings In Brickwork, 

Setting out, 325 
Windsor Fire Bricks, 163 
Wine Cask, Eemoving Earthy 

Smell from, 103 
Wing Pump, Semi-rotary, 84 
Wings, Birds', Eemovlog Ink 

Marks from, 173 
Wiped Joints, 330 
Wipdng Plumber's Upright 

Joint, •236 

Solder, 336 



Wire, Copper, Hardening, 155 

, Electric Bell, 308 

, Galvanising, 102 

. German Silver, Axmeal- 

ing, 217 

, . Drawing, •217 

■ for Gold Laoe, 318 

, Gold, Hardening, 94 

Memopanda FUes, *27-! 

, Phosphor-bronze, Hard- 
ening, 155 

, Piano, Breaking, 64 

, , Eusty, 88 

, Pneumatic Tyre, Short- 
ening, 187 
■ — • Backs, ^273 
Eivets, •337 

Eope, Splicing, ^29 

, Tools for Splicing, 

•202 

S-hooks, Steel, '82 

, Sliver, Hardening, 94 

Straightening, '53 

Machine, •JBO 

Toast Back, 219 

Wire-winding Naval Gun, 37 
Wiring Petrol Motor, •lie, 

133, •160, 228, 301 

Spring Mattress, 70 

Wood (ice alio names ot re- 
spective woods) 

■ Action of Lime on, 117 

for Bedroom Suite, 20 

- Blaoklead Pencils, 

321 

Boring, Bits for, •118 

, Chuck for, 'IM 

■ Carvings, Imitating, 260 

■ (.'harooal. Powdered, 193 

, Defects in, 281 

, Dry Eot In, 83, '99, 141, 

241 

Fences, Proper Position 

of, 178 

. Fertiliser, 25 

— - Fillers, 20, 49, 135, 174, 

261 
— ~ Finlals, Turned, •263 

for Furniture, 20 

• Graining Grounds, 278 

, Inlaid, Frentfh Polish- 
ins, 102 

Knots, Treating, 189 

Matchbox Manufacture, 

67 

Naphtha Varnish, 52, 96 

Oil, Chinese, 250 

Varnish, 150 

-, Pa.int's Covering Pro- 
perty on, 351 

Pavement Foundartloas, 

293 

Posts, Proper Position 

of, 178 

, Preserving, 141, 237 

; Priming Paint for, 62 



Wood Eefuse, Burning, 146 
— — , Eemoving Varnish from, 

351 
— •. Sanded and Painted, 95 
— - Seasoning, Time Ee- 

qnlred for, 234 
Shavings, Packers', 25 

for Shelves, 20 

, Soft, 255 

Spindles, Turned, *266 

Spirit, Crude, 52 

for Table Top, 20 

, Transferring Pictures 

to, 329 

for Upholstering Pur- 
poses, 25 

— Wardrobe, Estimiat- 

ing Quantity of, 15 

lor Weaving, 25 

Wool, 25, 188 

Wood-block Floor Founda- 
tion, 312 

■ , Laying, ^215 

Plonk, Besetting, ixt 

Piano, 78 

Wronght-irora, Distinguish- 
ing Cast-Iron and Steel 
from, 325 

, Dull Black for, 87 

Flower Stand, •121 

• Pipe, Jointing, to Cast- 
iron Pipe, 83 

Plate, Joining, '86 

Signs, •261 

Woodwork, Circular, Cramps 

for, •293 

. Boom, Colour Scheme 

for, 186 

Woodworker's Plough, Use 
of, 19 

Woodworking Machine, 

French Spindle, 213 

Wool, Dyeing, Chestnut Co- 
lour, 18 

— , Wood, 25, 188 

Woollen Fabrics, Dyeing, 
Sage Green, 184 

' Velvets, Cleaning, 138 

Workbench v'sea Bench) 

Workbox, Fixing Brass In- 
lays on, 202 

Workshop, Plumber's, 237 

Worktable, Bamboo, ^135 

Worm Holes in Violin, 57 

Worsted, Dyeing, 125 

Wrench for Removing Fired 
Box ot Axle Arm, •ISl 

Wrest Pins, Inserting, In- 
Piano, '76 

Wringer, Fitting Wooden 
Boiler to, '352 

Wrought-iron Stand, •325 

for Fire Irons, '123 

— — Standard Oil Lamp, •315' 
Tea-kettle and Stand,. 

•340 



Xenon, Bare Gas, 283 



X 

X-ray Photography, 185 



Xylonite (eee Celluloid) 
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yaoM Lpad Water Line, 76 

, Model, fainting Bottom 

of, 350 
Y?,(ilit's Table, •1,94 
Yard, Eooflng-ln, •110 
yawl, Paint fori 209 



Yeast, Dried, 202 

, German, 202 

Yellow Chromje, 271 
. Testing, 214 

Glazes for Leather, 24 

Mica, 313 



Yellow Ochre, 297 

Pigments, CoaBhrpalnt 

ers', 14 

Pine, American, 20 

Soap, 205 

Stain, Saddlers',: 34Z' 



Yellow Stoictf BxlcJc W^ash, 87 
Yew Tree Wood, 255 
Yorkslilre Stone; Removing 

Stains from, 82 
Yucatan Sisal for Eope-mak- 

1ns, ?51 



z 



Zanzibar Oopol, 328 

Zinc, Alloying Lead with, 114 

— - Behda; Making, *66 



Zinc Cairome, Pale, 175 

, Covering Counter Top 

with. 111 ■ 



'Zinc Green, 154 

Scrap, Melting. 170 

White, 104, 257 



Zinc WJbiite Painit for GanOB 

Yawl, 209 
Zincography, 105 
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Work" Handbooks. 



A Series of Practical Manuals. Edited by PAUL N. HASLUCK, Editor of "Work." 

Illustrated. Cloth, Is.; or post free, Is. 2cl. each. 



''?.?J^«^P^?'*?- *■''» '° Engravings and Diagrams. 
Plates Fv7i^;,,™''S'*^^ ='','.'' i's Accessofles. The Studio and Darkroom. 
RediirtiiS^f N pevelopmi; and Fixing Negatives. Intensification and 
- PhotoSaShS pi?"T?- ??""''""= ■•'"^ >'«"« Composition. Flashlight 
MoiirtlnS^^^H c-„°"S'"'f Negatives. Processes of Printing from Negatives. 



Bookbinding. 



With 125 Engravings and Diagrams. 



HTiH q»™,s,"^ ^^^'^'S^®'^ ,-'^PP''^"*^«s- FoldinffPrintedBook Sheets. Beating 
ro^^ioX ^' ,Ko"°^,'n?. Bacltingr. ■ nd Cover tu'ting.' Cutting Book Edgel^ 
?»HJi^ Books. Cloth-bound Books, Pamphlotsf etc. Account BoS^s, 
^ rinb^:., ™'^ ^° .^■""S"^''°^ Marbling Book Edges. Gilding Book Edges. 
Index Marbling Book Covers. GUding ancf Ornamenting Book Covers. 

Bent Iron Work, Including Elementary Art Metal 

vvoRK. With 269 Engravings and Designs. 

ttm/cHi-.j.— Tools and Materials. Bending and Working Strip Iron. Siniple 

Exf-rcisesin Bent Iron. Floral Ornaments for Bent Ironwork- Candlesticks. 

HaH Lanterns, Screens, GriUes, etc.. Table Lamps^ Suspended Lamos and 

blown Bowls, Photograph Frames, Newspaper Rack, Floor Lamps, Mi seel - 

" Iimeoiis Examples. Index. 

Basket-Work. With 189 Illustrations. 

Ctf«tot&. —Tools and Materials. Simple Baskets. Grocers' Square Baskets. 
Round Baskets. Oval Baskets. Flat Fruit Baskets. Wicker Elbow Chairs. 
Basket Bottle- casings. Doctors' and Chemists Baskets. Fancy Basket Work. 
Sussex Trug Baskets. Miscellaneous Basket Work. Index, 

Photographic Cameras and Accessories. Comprising 

How to Make Cameras. Dark Slides, Shutters, and Stands. With 240 

Illustrations. 
C«»«A!«£f.— Photographic Lenses and how to Test them Modem Half-plate 
Cameras. Hand and Pocket Cameras. Ferrotype Cameras. Stereoscopic 
Cameras. Enlarging Cameras. Dark Slides. Exposure Shutters. Camera 
Stands, Index. 

Optical IianternS, Comprising the Construction and Manage- 
ment of .Optical Lanterns and the Making of Slides. With 160 Illustrations. 
Contents. — Single Lanterns. Dissolving View Lanterns. Illuminants for 
Optical Lantem-i. Optical Lantern Accessories. Conducting a Limelight 
lantern Exhibition, Experiments with Optical Lanterns. Pamting Lantern 
Slides. Photographic lantern Slides, Mechanical Lantern Slides. Cine- 
matograph Management. Index. 

Engraving Metals. With 117 Illustrations. 

Co«/f7tii-.— Introduction and Terms used. Engfavers' Tools and their Uses. 
Elementary Exercises in Engraving. Engraving Plate and Precious Metals. 
Engraving Monoerams. Transfer Processes of tngraving Metals. Engraving 
Name-plates. Engraving Coffin Plates. Chasing and Embossing Metals. 
Etching Metals. Index. 

Bamboo Work. With 177 Engravings and Diagrams. 

ConletUs. — Bamboo: Its Sources and Uses. How to Work Bamboo. Bamboo 
Tables. Bamboo Chairs and Seats. Bamboo Bedroom Furniture. Bamboo 
Hall Racks and Stands. Bamboo Music Racks. Bamboo Cabinets and 
Bookcases. Bamboo Window Blinds, Miscellaneous Articles of Bamboo. 
Bamboo Mail Cart. Index. 

TaKidermy. With xo8 Engravings and Diagrams, 

OmUiUs. — Skinning Birds. Stuffing and Mounting Birds. Skinning and 
Stuffing Mammals.- Animals' Horned Heads ; Polishing and Mounting Horns. 
Skinning, Stuffing, and Casting Fish, Preserving, Cleaning, and Dyeing 
Skins, Preserving Insects, and Birds' Bggs. Cases for Mounting Specimens. 
Index, 

Tailoring. With iSo Engravings and Diagrams., 

C(7«/^»/.f. —Tailors' Requisites and Methods of Stitching. Simple Repairs 
and Pressing. Re-lining, Re-pocketing, and Re-coIIaring.- How to Cut and 
Make Trousers. How to Cut and Make Veils. Cuttingand Making Lounge 
and Reefer Jackets. Cutting and Making Morning and Frock Coats. Index. 

Dynamos and Electric Motors. With 142 Engravings 

and Diagrams. 
Cofitents, — Introduction, Siemens Dynamo. Gramme Dynamo. Manchester 
_, Dynamo. Simplex Dynamo. Calculating the Size and Amount of Wire for 
Small Dynamos. Ailments of Small Dynamo Electric Machines : their Causes 
and Cures. .Small Electro-motors without Castings. JHow to Determine the 
iMrection of Rotation of a Motor. How to Make a Shuttle. Armature Motor. 
Under Type 50- Watt Dynamo. Manchester Type 440- Watt Dynamo. Index. 



Cycle Building and Repairing. With 142 Engravings and 
Diagrams. 
C(J»i'«/fcf.— Introductory, and Tools Used. How to Build a Front Driver. 
Building a Rear-driving Safety. Building Tandem Safeties. Building Froni- 
driver Tricycle. Building a Hand Tricycle. Brazing. How to Make and. Fit 
Gear Cases. Fittings and Accessories. Wheel-Making. Tyres and Methods 
of Fixing ' them. Enamelling. Repairing. Index. 

Decorative Designs of All Ages for All Purposes. 

With 277 Engravings and Diagrams. 
Cfl«ft«^j.— Savage Ornament, Egyptian Ornament, Assyrian Ornament. 
Greek Ornament. Roman Ornament. Early Christian Ornament. Arabic 
Ornament. Celtic and Scandinavian Ornaments. Mediseval Ornament. Re- 
nascence and Modem Ornaments. Chinese Ornament. Persian Ornament. 
Indian Ornament, Japanese Ornament. Index. 

Mountingand Framing Pictures. With24o Engravings, etc. 

-C<j«^e«^,— Making Picture Frames. Notes on Art Frames. Picture Frame 
Cramps. Making Oxford Frames. Gilding Picture Frames. Methods of 
Mounting Pictures. Making Photograph Frames. Frames covered With Plush 
and Cork. Hanging and Packing Pictures. Index. 

Smiths' Work. With 211 Engravings and Diagrams. 

Contents.— Vaxq.'ss and Appliances. Hand Tools. Drawing Down and 
Upsetting. Welding and Punching. Conditions of Work; Principles of 
Formation. Bending and Ring Making. Miscellaneous Examples of Forged 
Work. Cranks. Model Work, and Die Forguig. Home-made Forges. The 
Manipulation of Steel at the Forge. Index. 

House Decoration. Comprising Whitewashing, Paper- 
hanging, Painting, etc. with 79 Enwavings and Diagrams. 
Ctf«&«/'j.— Colour and Paints. Pigments, Oils, Driers, Varnishes, etc. Tools 
used by Painters. How to Mix Oil Paints. Distemper or Tempera Painting. 
Whitewashing and Decorating a Ceiling^ Painting a Room. Papering a 
Room. Embellishment of Weuls and Ceilings. Index, 

Boot Making and Mending. Including Rrpairing, Lasting, 

and Finishing. With 179 Engravings and Diagrams. 
Co K/tfw^j,— Repairing Heels and Half-soling. Patching Boots and Shoes. 
Re-welting and Re-soling. Boot Making. Lasting the Upper. Sewing and 
Stitcfiing. Making the Heel, Knifing and Finishing. Making lUveted Boots 
and Shoes. Index. 

How to Write Signs, Tickets, and Posters. With 170 

Engravings and Diagrams. 
Contents.— The Formation of Lettere, Stops, and Numerals. The_ Sign- 
writer's Outfit, Making Signboards and Laying Ground Colours. The Simpler 
Forms of Lettering. Shaded and Fancy Lettering. Painting a Signboard, 
Ticket- Writing. Poster-Painting. Lettermg with Gold, etc. Index. 

Wood Finishing. Comprising Staining, Varnishing, and 
POUSHiNG. With Engravings and Diagrams. 
Ci7M/'e«!'j.— Processes of Finishing Wood. Processes of Staining Wood. 
French Polishing. Fillers for Wood and Filling In. Bodying In and Spiritmg 
Off. Glazing and Wax Finishing. Oil Polishing and Dry Shining. Re-polishing 
and Reviving. Hard Stopping or Beaumontage. Treatment of Floors. Stains 
Processes ofVamishing Woo(f Varnishes. Re-polishing Shop Fronts. Index. ■ 

Glass Working by Heat and Abrasion. With aqo 

Engravings and Diagrams. 
Contents.-— Appliances used in Glass Blowing. Manipulating Glass Tubing. 
Blowing Bulbs and Flasks. Jointing Tubes to Bulbs forming Thistle Funnels 
etc. Blowing and Etching Glass Fancy Articles; Embossing and Gilding 
Flat Sufaces. Utilising Broken Glass Apparatus ; Boring Holes in and Rivet- 
ing Glass. Hand-workipg of Telescope Specula. Turning. Chipping, and 
Grinding Glass. The Manufacture of Glass. Index. 

Building Model Boats. With 168 Engravings and Diagrams. 

Co«^c«/j.— Building Model Yachts. Rigging and Sailing Model Yachts- 
Making and Fitting Simple Model Boats, Building a Model Atlantic Liner. 
Vertic^ Engine for a Model Launch. Model Launch Engine with Revers- 
ing Gear. Making a Sh'ow Case for a Model Boat. Index. 

Electric Bells, How to Make and Fit Them. With 162 

Engravings and Diagrams. 
Contents.—Tiie Electric Current and the Laws that Govern it. Current 
Conductors used in Electric-Bell Work. Wiring for Electric Bells, Elaborated 
Systems of Wiring; Burglar Alarms. Batteries for Electric Bells, The 
Constmction of Electric Bells, Pushes, and Switches. Indicators for Electric 
Bell Systems. Index, 



Technical Instruction. 

Important New Series of Pfactkal Volames. Edited by PAUL N. HASLUCK. 

With numerous I/lustrations in the Text. 
Each Book contains about 160 pages, crown 8vo. Cloth, 2s. each ; post free, 2s. 3d. each. 



Practical Gas Fitting. With 120 Illustrations. 

Contents —How Coal Gas is Made— Coal Gas from the Retort to tlie Gas 
Holder— Gas Supply from Gas Holder to . IWeter— Laying the Gas Pipe in ihe 
House— Gas Meters— Gas Burners— Incandescent Gas Bu.ners— Gas- Fitting ui 
Workshops and Theatres— Gas-Fitting for Fes ival Illuminations- Gas Fires 
■ and Cooking Stoves. 
Practical Metal Plate Work. With 247 Illustrations. 

CONTENTS— Materials used in Metal Plate Work— Geometrical Construction 
of Plane Ficures— Geometrical Construction and DeveloiJmentof Sohd'Fi|:ures 
—Tools and Appliances used in Metal Plate Work-Soldenng andBraang-- 
Tinning Re-tinning, and Galvanising— Examples of Practical Metal Plate Work. 
i^Examples of Practical Pattern Drawing-Index. 
Practical Draughtsmen's Work. With 226 lUustra- 

roNTFNT.S— Drawing Boards— Paper and Mounting— Draughstmen's Instru- 
ments-Drawing StraigHt Lines-Drawing Circular Lines-EIIipticaJ Curves- 
Proection— Back Lfn&g Drawings-Drawing to Scale and Preparing Maps- 
Colouring Drawings— Makmg Drawings— Index. 



Practical Staircase Joinery, With 215 Illustrations. 

CONTENTS— Introduction, Explanation of Terlns- Simple Form of Stair- 
case—Housed String Stair— Measuring, Planning, and Setting Out— Two- 
flight Staircase -Staircase with Winders at Bottom— Staircase with Winders 
at Top and Bottom- Staircase with Hall-space of Winders— Staircase over an 
Oblique Plan— Staircase with Open or Cut Strings-Cut String Staircase with 
Brackets— Open String Staircase with Bull-nose Step— Geonietricil Staircases 
—Winding Staircase-Ships' Staircases— Index. 

Practical Graining and Marbling. With 76 Illustrations, 

CONTBNTS.— Introduction, Tools and Mechanical Aids— Graining Grounds 
and Graining Colours-Oak Graining in Oil— Oak Graining in Spirit and Water 
Colours— Pollard Oak and Knotted Oak Grainingr-Maple Graining— Mahogany 
and Pltchpino Graining -Walnut Grainhig-Fancy Wood Orainiiig- Furniture 
Graining-Imitatirg Woods by Staiiiing- Imitating Inlaid Woods-Marbh..g : 
Introduction, Tools, and Materials— Imitating Varieties of Marble-Index, 

Practical Plumpers' Work. With Illustration.'!. Con- 
taining Information on the Tools, Materials, and Processes 
used in Practical Plumbers' Work. 
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The Automobile 

Its Construction and Management. Translated from Gerard Lavergne's "Manuel 
Theoretique et Pratique de 1' Automobile sur Route." With Additions and 
a Number of New Illustrations. 

Revised and Edited by PAUL N. HASLUCK. 

Aattof ol "Lathe Work " "Milling Machines and Processes," &c, Editor of "Work" and "Building Vorld." 

Price 10s, 6cl. net. 
CASSELL & COMPANY, Ijmited, LuJgdte Hill, London ; and all Booksellers. 

LIST OF VALUABLE COLOURED PLATES 

Issued with the Monthly Parts of 

WORK and BUILDING WORLD. 

Each plate measures 18 in. by 18 in., and is lithographed in three Colours. 



American Roll Top Desk with 
Cabinet for Typewriter 
(wioi) 

Beehive, Double-walled (W144) 

Band-Saw, Hand-Power (b8i) 

Bandstand, Pavilion Roofed 
(B72) 

Bath Cabinet, Portable (W163) 

Bedrootn Suite (Wisi) 

Boiler, 8-horse-power Vertical 
(W103) 

Bookcase and Library Cabinet 
(W142) 

Bookcase and Overmantel 
Combined (W124) 

Bonding for Brick Flues (857) 

Bricks, Moulded (B83J 

Brickwork Arches(Bi9) ; Bonds 
(B7) ; Openings (B43) ; Piers 
and Walls (B12) ; Retaining 
Walls (B41) 

Cabinet Bookcase (W126) 

Cabinet Work Fixtures for 
Hotel Bar (B75) 

Carriage Smithing (W145) 

Centering for Arches (Bji) 

Chiffonier with Cellarette 
(W118) 

Chirtiney Stacks (b68) 

Chimney-piece and Overman- 
tel in Wood (win) 

Clock, Pendulum, Escape- 
ments of (W140) 

Coal Vase with Carved Panel 
(W112) 

Colour Combination (B21) 

Conservatories and Green- 
houses (B37) 

Conservatory, Lean-to (B76) 

Cooking Range or Kitchener 
(B63) 

Cupboard, Corner, with Brack- 
ets {wi66) 

Cupboard with Shelves, Hang- 
ing (wi2S) , . ' 

Detached Residence, Double- 
fronted, Elevations and Roof 
Plans (B38) ; Plans and Sec- 
tions (B39) 

Detached Suburban Resi- 
dence, Plans, etc. (B27) 

Dinner Waggon (wiso) 



Distilling Apparatus (W149) 
Doors, Ledged, Panelled, etc. 

(B13) 
Doorway and Dado (B69) 
Drains, Traps, and Tanks (B18) 
Fireplace, Design for (W113) 
Flitched Beams (b6o) 
Floors and Flooring (B17) 
Framed Partitions (B42) 

Trussed (B23) 
Games Compendium (wt32) 
Glove Box and Mirror (wii7^ 
Hall, Stand (W146) and(wis5 
Hat and Umbrella Stand 

(W129) 
Heating by Low Pressure, 
Principles and Plans (b4s) 
Further Plans (bso). 
Hot-water Apparatus, Domes- 
tic Supply (B36) ; Low Pres- 
sure (B40) 
Houses, Semi-detached, Plans 
' (bS2) ; Elevations and Sec- 
' tions (B56) 
ice Chest or Re''rigerator 

(W159) 
Illuminated Addresses ( W147) 
Iricubator, So-egg Hydro, with 

Drying Box (wios) 
Iron Roofs (B14) 
Joints for Lengthening Beams 
and Posts (B31) ; Carpentry 
(B25) ; Coach Body Making 
(W119); Joinery (B24) ; 
Posts and Beams (B44) 
Lantern Light, Plans and 
Elevations (B30) ; Details 
for Lower Lights (832) ; De- 
tails for Upper Lights (B33) 
Lathe, Dividing Attachment 

for (W106) 
Lathe for Plain and Ornamen- 
tal Turning (W107) 
Linen Press (W1S7) 
Liqueur Stand, Design for 

(W134) 
Masonry Joints (B71) ; Face- 
work (B29) 
Memoranda for Builders (bii) 
Model Horizontal Engine 

(WI2g) 

Model Railway Wagoii (wii6) 



Mortising Machine (b66) 

Music Cabinet (W122 and 
W138) 

Night Commode (W164) 

Optical Lantern, Biunial Oxy- 
hydrogen (W114) ; Triple' 
(W141 and 143) 

Overdoor Fitment (W123) 

Overdoors, Dados, Overman- 
tels, Chimney-piece, etc. 
(B48) 

Overmantel made from Pic- 
ture-frame Moulding(wi27); 
with Shelves and Turned 
Pillars (W120) 

Parquet Floor Designs (B85) 

Patterns and Core-boxes for 
Small Cistern Pump (W136) 

Pedestal Desk wjth Cupboard 
and Drawers ('W152) 

Pedestal Writing Table (W115) 

Plate and Cutjery Cabinet 
(W130) 

Plumbers' Work, External 
(bio) ; Internal (b8) 

Porch and Entrance Doorway 
(E77) 

Poultry House with Pigeon 
Loft (WIS3) 

Provision Safe (wis8) 

Pumps and Valves (vfies) 

Raking Bond for Brickwork 
(B80) 

Repouss^WorkDesigns(wiio) 

Revolving Bookqa^e (W13S) 

Rolled Joists (B74) 

Roof Trusses, Compositfe 
(B53) ; King-post and Queen- 
post (B9) 

Roofs, Open Timber (838),; 
Framing for Small (B22) 

Saloon Bar Counter (B49) ; 
Doors (B46) 

Secretaire Bookcase with Cup- 
boards (W102) 

Sewer Manholes, Lamp Eye, 
etc. (B26) ; Main (b6i) 

Sewing Machine Cabinet 
(W148) 

Ship Saloon Finishes (W121) 

Shop for Corner Site (b86) 

Shop Front (B67) 



Shoring and Strutting (B34) 
Sideboard, Cottage (W137) 
Sideboard with Leaded Glass 

Panels (W1S4) 
Smoker's Hanging Cabinet 

(W139) 
Stall and Van, Combination 

(W167) 
Stencil Designs (B54); for 

Borders and 1 Dados (B62) ; 

for Panels (859) ; foj 

Ceiling Decoration (b6s) ' 
Stone Stairs (B47) ; Walling; 

(B16) ' ' 
Stone Turret with Dome (B73) 
Stress Designs for Roofs (B78) 

and (B82) 
Technical Drawing (wio8) 
Trestle Bridges (B70) 
Trussed Beams (835) 
Turret, Bell (B64) 
Turret for Public Building 

(B84) 
Ventilators .and Water-tight 

Worlt in Ship Joinery (W104) 
Wardrobe, Corner. (Wise) 
Wardrobe, Design for (W133) 
Water-closets, Urinals, and 

Fittings (bis) 
Window Conservatory (bjs) 
Window wijh Lifting Shutters 

(B87) , ^ 

Window Sashes (B20) ; and 

Casements (b'28) 
Wood Carving Designs (W109) 
Wooden Framed Stable (B79) 
Writing Cabinet with Shelves 

(W131) _ 

The following Plates will ie 
published in due ctJnrse ; — : 

Mantelpieces; Designs for. 

Greenhouse. 

Safety Rocking Horse. , y 

Systems of Acetylene Genera- , 

tion. 
Combined Woodworkers, 

Lathe and Bench. 
Tracery Window in Stone. 
Designs for Ecclesiastical 

Decoration. 
Detached Billiard Room, 



Any plate may be obtained separately for 3d. through a newsagent, or for 3|d. post free from 
the publishers; or any six of the plates may be obtained through any newsagent for is., or post 
free from the publishers for is. i Jd. The number and letter at the side of the name of the plate 
indicate the pubhcation and part with which it is issued, and in ordering, these must be stated. 
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CASSELL & COMPANY, Limited, Ludgate Hill, London; and all Booksellers. 



New Edition, price 7s. 6d. net. 

Architectural Drawing. 

By R. PHENE SPIERS, F.S.A., Fellow of the Royal Society of British Architects, 
Master of the Architectural School of the Royal Academy, etc. 

With 26 Plates. 

■■ An excellent and most useful work, includss a synopsis of all that young architects require to know in 
regard to architectural drawing. No student who wishes to study the best methods of architectural drawing 
can afford to overlook it." — The Builder. 

CASSELL & COMPANY, Limited, London ; and all BaokselUrs. 

The Polytechnic Series 

Consisting of Practical Illustrated Manuals specially prepared for Students of the Polytechnic Institiite, 
Regent Street, London, and suitable for the Use of all Students. 

Forty Lessons in Carpentry Workshop Practice. By C. F. and A. G. Mitchell. Cloth 

gilt, IS. 6d. 
Practical Plane and Solid Geometry, including Graphic Arithmetic. Vol. L 

Elementary Stage. By Prof. H. J. Spooner, C.E., &c. Cloth gilt, 3s. 
Forty Lessons in Engineering; Workshop Practice. By C. F. Mitchell and E. G. Davey. 

IS. 6d. 
Technical Scales. By C. F. Mitchell. Set of Ten in cloth case, is. per set. 
Elementary Chemistry for Science Schools and Classes. By Robert Avey Ward. 

Crown 8vo, is. 6d. 
Building Construction Plates. A Series of 40 Drawings. Royal folio, cloth, los. 6d. ; or copies 
of any plate may be obtained in quantities of not less than one dozen, price is. 6d. per dozen. 

Elements of Machine Construction and Drawing. Fifty Sheets. Size, i6j x i2| in. 
Complete set in Paper Wrapper, 4s. 6d. Also published in One Volume, bound in cloth, los. 6d. 

CASSELL & COMPANY, Limited, La Belle. Sauvage, London; and all Booksellers. 



Manuals of Technology. 

Edited by Professor Ayrton, F.R.S., and Richard 
WoRMBLL, D.Sc, M.A. Illustrated throughout. 

The Dyeing of Textile Fabrics. By Prof. Hummel. 5s. 
Steel and Iron. By Prof. W. H. Greenwood, F.C.S., 



.I.C.E., &c. 5s. 

Spinning Woollen and Worsted. 
4s. 6d, 



Cassell's Technical Manuals 

Illustrated throughout with Drawings and Working 
Diagrams, bound in cloth. 
Bricklayers, Drawing for, 3s. 
Building Construction, 2s. 
Cabinet-makers, Drawing for, 3s. 
Carpenters and Joiners, Drawing for, 3s. 6d. 
Gothic Stonework, 3s. 
Handraillng and Staircasing, 3s. 6d. 
Linear Drawing and Practical Geometry, 2s. 
Linear Drawing and Projection. The Two Vols, in One, 3s. 6d. 
Machinists and Engineers^ Drawing for, 4s. 6d. 
Model Drawing, 3s. 

Orthographical and Isometrical Projection, 2s. 
Practical Perspective, 3s. 
Stonemasons, Drawing for. Cloth, 3s. 
Systematic Drawing and Shading, 2s. 

Colour: an Elementary Manual for Students. 

By Prof. A. H. CHURCH. With Coloured Plates, 3s. 6d. 

Practical Electricity. 

A Laboratory and Lecture Course for First Year Students of Electrical Engineering. 
Resistance, Energy, Power, and Cells. By Prof. E. AYRTON, F.R.S., &c. 
Crown 8vo, cloth, 7s. 6d. 

Electricity in the Service of Man. 



By W. S. B. McLaren 

By T. R. ASHENHURST. With 



Design in Textile Fabrics. 
Coloured Plates. 4s. 6d. 

Cutting Tools worked by Hand and Machine. Prof. R. H. 
Smith. 3s. 6d. 



Current, Pressurl, 
With 247 Illustrations. 



A Popular and Practical Treatise on the Applications of Electricity in Modern Life. Revised and Enlarged 
by R. MULLINEUX WALMSLEY, U.Sc. (Lond.). Illustrated throughout. 

CASSELL & COMPANY, Limited, La Belle Sauvaee, London; and all Booksellers. 



Recently Published, price 6s. the Set, or 4d. each Plate. 

Lathe Construction. 24 coloured plates (is in. by 13 m. 



drawn to Scale 



by PAUL N. HASLUCK, formerly Instructor in Lathework at the Regent Street Polytechnic ; 
Author of " Lathework," " Milling Machines and Processes," &c. 

This carefully prepared Set of Scale Drawings of tyoical Lathees represents machines now in actual use, and 
displays methods of construction that should he useful to all mechanical engineers. Details are comprehen- 
sively shown In Elevations, Flans, and Sections. 

"This is a series of well-executed Plates printed in colours.. They show very clearly the principal features 
of the smaller lathes of the best known makers. In some cases three or four plates are devoted to one lathe, 
so that sectional drawings of the principal details may be given to a large scale. The sheets should have con- 
siderable educational value, and also prove useful for reference." — The Engineer. 
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